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Cumberland  Sound,  Ga.  and  Fla.,  304;  removing  sunken  vessels  or  craft  obstruct- 
ing or  endimgering  navigation,  examinations  and  surveys,  306. 

In  thb  cHAitGB  OF  Cafts.  Thos.  H.  Rbbs  and  C.  H.  McKinstby,  Cobfs  of  Enoi- 


8t.  Johns  River.  Fla.,  307;  8t  Johns  River  at  Orange  Mills  Flats,  Fla.,  309;  Volusia 
Bar,  Fla.,  Ocklawaha  River,  Fla.,  310;  8t  AugtStine  Harbor,  Fla.,  311;  Indian 
River,  Fla..  312;  harbor  at  Key  West,  Fla.,  314;  removing  the  water  hyacinth 
from  Florida  waters,  dredge  for  river  and  harbor  improvements  in  Florida,  316; 
report  of  Board  of  Engineers  on  examination  of  Biscayne  Bay,  Fla.,  from  Miami 
to  the  sea,  316. 

In  thb  ghabob  of  Captb.  Thos.  H.  Rbbs  and  Hbnry  Jbrvbt,  Cobfs  or  Engi- 
nbbrs— 

Caloosahatchee  River,  Fla.,  316;  Charlotte  Harbor  and  Peace  Creek,  Fla.,  317;  Sar- 
asota Bay,  Fla.,  318;  Manatee  Riv^  Fla.,  319;  Tampa  Bay,  Fla.,  321;  Hillsboro 
Bay,  Fla.,  323;  Anclote  River,  Fla.,  Withlaooochee  River,  Fla.,  324;  Suwanee  River, 
FUl,  326;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation, 
examinations  and  surveys,  326. 

In  thb  gharqb  of  Caft.  C.  A..  F.  Flaglbb,  Corps  of  Enginbbrs — 

Carrabelle  Bar  and  Harbor,  Fla.,  328;  Apalachicola  Bay,  Fla.,  329;  Apolachioola 
River,  the  Cut-off,  and  lower  Chipola  River,  Fla.,  330;  upper  Chipola  Kiver,  Fla., 
from  Mariana  to  its  mouth,  331;  Flint  River,  Ga.,  332;  Chattahoochee  River,  Gra. 
and  Ala.,  333;  Choctawhatchee  Kiver,  Fla.  and  Ala.,  336;  La  Grange  Bayou,  Fla., 
including  Holmes  River,  Fla.,  from  Vernon  to  its  mouth,  336;  harbor  at  Fensa- 
cola,  Fla.,  337;  Blackwater  River,  Fla.  and  Ala.,  338;  Escambia  and  Conecuh 
rivers,  Fla.  and  Ala.,  339;  Alabama  River,  Ala.,  340;  Coosa  River,  Ga.  and  Ala., 
341;  operating  and  care  of  canals  and  other  works  of  navigation  on  Coosa  River, 
Ga.  and  Ala.,  examinations  and  surveys,  343. 

In  thb  chabgb  of  Maj.  Wm.  T.  Rossbll,  Corps  of  Enginbbrs — 

Mobile  Harbor,  Ala.,  344;  Black  Warrior  River,  Ala.,  operating  and  care  of  locks  and 
dams  on  Black  Warrior  River,  Ala.,  Warrior  and  Tombigbee  rivers,  Ala.,  346;  Nox- 
ubee River,  Miss.,  F&scagoula  River,  Miss.,  361;  Pascagoula  River  and  Horn  Island 
Harbor, Miss.,  352;  Chickasahav  River,  Miss.,  363:  L^  River,  Miss.,  364;  channel 
from  GtOfport  to  Ship  Island  Harbor,  Miss.,  Ship  Island  Pass^iss.,  366;  mouth  of 
Pearl  River,  Miss.,  Pearl  River,  below  Rockport,  Miss.,  366;  Pearl  Kiver,  between 
Carthage  and  Jackson,  Miss.,  367;  Pearl  River,  between  Edinburg  and  Carthage, 
Miss.,  Bogue  Chitto,  La.,  368;  removing  sunken  vessels  or  craft  obstructing  or  endan- 
gering navigation,  examinations,  369. 


CONTENTS.  T 

Ik  thx  chabob  or  Majs.  H.  M.  Adams  aitd  Jambr  B.  Qhinn,  Corpr  or  Exoi- 


Inspection  of  the  improvement  of  the  South  Paas  of  the  Mississippi  River,  360;  Che- 
foncte  River  and  Bogae  Falia,  La.,  361;  Tickfaw  River  and  its  tributaries,  La.,  862; 
Amite  River  and  Bayou  Manchac,  La.,  363;  closing  crevasse  in  Pass  a  Loutre,  Mifr 
sissippi  River,  iniproving  outlet  of  the  Missiflsippi  River,  365;  Bayou  Lafourche, 
La.,  367:  Bayou  rlaquemine,  Grand  River,  ana  Pigeon  bayous.  La.,  369;  Bayou 
Gourtableau,  La.,  371;  Bayou  Teche,  La.,  372;  channel,  bay,  and  passes  of  Bayou 
Vermilion,  La.,  373;  Mermentau  River  and  tributaries,  La.^  374*  mouth  and  passes 
of  Calcasieu  River,  La..  375;  Johnsons  Bayou,  La.,  removms  the  water  hyacinth, 
La.,  377;  mouths  of  Saoine  and  Neches  rivers,  Tex.,  378;  SaBine  River,  Tex.,  379; 
harbor  at  Sabine  Ftas.,  Tex,  380;  Homochitto  River,  Miss.,  382;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  examinations  and  survejrs, 
383. 

br  THB  CHABQB  OP  CaFT.  C.  S.  RiCHA,  CoRPS  or  EnO INKERS — 

Galveston  Harbor,  Tex.,  384;  deepening  the  channel  from  Galveston  Harbor  to 
Texas  City,  Tex.,  improving  Galveston  Ship  Channel  and  Bufbilo  Bayou,  Tex.,  386; 
operating  and  care  of  Morgan  Canal,  Tex.,  Trinity  River,  Tex.,  388;  channel  in 
West  Galveston  Bay,  Tex.,  389:  mouth  of  Brazos  River,  Tex.,  390;  improvement 
of  the  Brazos  River  between  Velasco  and  Richmond,  West  Galveston  Bay  Chan- 
nel, Double  Bayou,  and  the  mouths  of  adjacent  streams,  391;  Brazos  River,  Tex., 
Aransas  Pass,  Tex.,  392;  improving  harbor  at  Brazos  Santiago,  Tex.,  393;  remov- 
ing sunken  vessels  or  craft  obstructing  or  endangering  nav^tion,  examinations 
and  surveys,  394. 

WESTERN  RIVERS. 

Ik  thb  CHABOB  or  Majb.  J.  H.  Willard  and  Thob.  L.  Cabby,  Cobfb  or  ENonneBBS — 

Red  River,  La.,  Ark.,  and  Ind.  T.,  398;  Red  River  above  Fulton,  Ark.,  Cypress  Bayou, 
Tex.  and  La.,  401;  Ouachita  and  Black  rivers,  Ark.  and  La.,  402;  Bayou  Barthol- 
omew, La.  and  Ark.,  404;  Boeuf  River,  La.,  405:  Tensas  River  and  Bayou  Magon, 
La.,  406;  Yazoo  River.  Miss.,  407;  mouth  of  xazoo  River  and  harbor  at  Vicks- 
burg.  Miss.,  408;  Tallahatchie  River,  Miss.^  410;  Bi^  Sunflower  River,  Miss.,  411; 
water  gauges  on  the  MisBiasippi  River  and  its  principal  tributaries,  412;  examina- 
tions and  surveys,  414. 

In  THB  chabgb  or  Caft.  Robbbt  MgGhboob,  Cobfs  or  Enginbbbs — 

Removing  obstructions  in  Arkansas  River,  Ark.  and  Kans.,  415;  Arkansas  River,  Ark., 
416;  White  River,  Ark.,  418;  Upper  White  River,  Ark.,  419;  Buffalo  Fork  of  White 
River,  Ark.,  420;  Cache  River,  Ark.,  Black  River,  Ark.  and  Mo.,  421;  Current 
River,  Ark.  and  Mo.,  422;  St  Francis  River,  Ark.,  423;  removing  sunken  vessels 
or  craft  obstructing  or  endangering  navigation,  examinations  and  surveys,  424. 

In  thb  chabob  or  Caft.  Edw.  Burr,  Corps  or  Enoinbbrs — 

Removing  snags  and  wrecks  from  the  Mississipni  River  below  the  mouth  of  the  Mis- 
souri River,  425;  Mississippi  River,  between  Ohio  and  Missouri  rivers,  426;  harbor 
at  St.  Louis,  Mo.,  428;  to  prevent  the  Mississippi  River  from  breaking  through  into 
the  Cache  River  at  or  near  Beechridge,  above  Cairo,  111.,  429;  examinations  and 
enrveyB,  430. 

Iv  THB  CHABGB  or  Maj.  C.  McD.  Townsbnd,  Corps  or  Enoinrers — 

Operating  snag  boats  and  dredge  boats  on  JJpper  Mississippi  River,  431;  Mississippi 
River  between  Missouri  River  and  St.  PmiI,  Minn.,  432:  operating  and  care  of 
Dee  Moines  Rapids  Canal  and  Dry  Dock,  operating  ana  care  of  Gralena  River 
improvement,  111.,  La  Crosse  Harbor,  Wis.,  438;  examinationB  and  survey,  434. 

Ib  thb  chabob  or  Maj.  F.  V.  Abbot,  Corps  or  Enqinbbbs — 

MisHisBipgi  River  between  St.  Paul  and  Minneapolis,  Minn.,  434;  construction  of 
reservoirs  at  head  waters  of  Mississippi  River,  435;  operating  and  care  of  reservoirs 
at  head  waters  of  Mississippi  -River,  Chippewa  River,  including  yellow  banks. 
Wis.,  St  Croix  River,  Wis.  and  Minn.,  437;  Minnesota  River,  Minn.,  438;  Red 
River  of  the  North,  Minn,  and  N.  Dak.,  439;  improvement  of  bar  at  mouth  of 
Warroad  River,  Minn.,  440;  gauging  Mississippi  River  at  or  near  St  Fftul,  Minn., 
survey  of  Red  Lake  and  Red  Lake  River,  Minn.,  441;  survey  of  Otter  Tail  Lake 
and  Otter  Tail  River,  Minn.,  survey  of  Big  Stone  Lake  and  Lake  Traverse,  Minn. 
and  8.  Dak.,  examinations  and  surveys,  442. 


VI  CONTENTS. 

In  thb  ghabob  of  Libut.  Col.  Amos  Sticxnby,  Corps  of  Enginkbrs,  Pbbkdxnt  of 
THB  Missouri  Biybr  Commission — 

Examination  and  survey  of  Missouri  River  at  Huntsdale,  Mo.,  and  at  Napoleon,  Mo., 
443. 

In  thb  ghabgb  of  Caftb.  J.  0.  Sanford  and  H.  M.  Chittendbn,  Corps  of  Engi- 


Missoori  River,  between  Stubbs  Ferry,  Mont.,  and  the  lower  limits  of  Sioux  City, 

•'     '  •       -         -"         —        '  •        Yellc     ' 

451. 


Iowa,  444;  improving  Upper  Missouri  River  by  snaggins,  Yellowstone  River, 
Mont  and  N.  Dak.,  450;  examination  of  Sioux  River,  STjDa^., 


In  thb  chabob  of  Lieut.  Col.  M.  B.  Adams,  Corps  of  Enoinbbbs — 

Obion  River,  Tenn.,  451;  improvement  of  Forked  Beer  River,  Tenn.,  453;  Cumber- 
land River,  Tenn.  and  Ky.,  454. 

In  thb  charob  of  Maj.  Dan  C.  Kingman,  Corps  of  Engineers— 

Tennessee  River  system,  Tennessee  River,  above  Chattanooga,  Tenn.,  458;  below 
Chattanooga,  Tenn.,  460;  operating  and  care  of  Muscle  Shoals  Canal,  Tennessee 
lUver,  French  Broad  and  Little  Flgeon  rivers,  Tenn.,  463;  Clinch  River,  Tenn., 
465;  Elk  River,  Tenn.  and  Ala.,  467;  examinations  and  surveys,  468. 

In  thb  chabgb  of  Maj.  Wm.  H.  Bixbt,  Corps  of  Engineers — 

Ohio  River,  469;  operating  snag  boat  on  the  Ohio  River,  472;  operating  and  care  of 
Davis  Island  Dam,  Ohio  River,  near  Pittsburg,  Pa.,  movable  dams,  Ohio  River, 
473;  survey  of  Licking  River,  Ky.,  examinations  and  surveys,  476. 

In  thb  charge  of  Maj.  Chab.  F.  Powell,  Corps  of  Enginebbs — 

Monongahela  River,  W.  Va.,  477;  Monongahela  River,  Pa.,  478;  operating  and  care 
of  locks  and,  dams,  Mononeahela  River,  480;  harbor  at  Pittsburg,  Pa.,  481;  locks 
and  dams  at  Herr  Island,  head  of  Six-mile  Island,  and  at  Springdale,  Allegheny 
River,  483;  Allegheny  River,  Pa.,  485;  survey  of  West  Fork  River,  W.  Va.,  exam- 
ination of  Youghiogheny  River,  Pa.,  486. 

In  the  charge  of  Capt.  H.  F.  Hodgbb,  Corps  of  Engineers — 

Muskingum  River,  Ohio.  487;  operating  and  care  of  locks  and  dams  on  Muskingum 
River,  Ohio,  488;  Little  Kanawha  River,  W.  Va.,  489;  operating  and  care  ofTock 
and  dam  on  Little  Kanawha  River,  W.  Va.,  Kanawha  River,  W.  Va.,  490;  operat- 
ing and  care  of  locks  and  dams  on  Kanawha  River,  W.  Va.,  492;  Elk  River,  W. 
Va.,  493;  Gauley  River,  W.  Va.,  494;  Guyandot  River,  W.  Va.,  495;  Big  Sandy 


River,  W.  ya.  and  Ky.,  496;  operating  and  care  of  Jock  and  dam  on  Big  Sandy 

"a.  and  Ky..  Tug  Fork  of  Big  Sandy 
Levisa  Fork  of  Big  Sandy  River,  Ky.,  499;  Kentucky  River,  Ky.,  500;  operating 


River,  W.  Va.  and  Ky..  Tug  Fork  of  Big  Sandy  River,  W.  Va.  and  Ky.,  498; 


and  care  of  locks  and  dams  on  Kentucky  River,  Ky.,  502;  examinations  and 
survey,  603. 

In  the  charge  of  Capt.  Geo.  A.  Zinn,  Corps  of  Engineers — 

Falls  of  the  Ohio  River  at  Louisville,  Ky.,  operating  and  care  of  Louisville  and  Port- 
land Canal,  506;  Wabash  River,  Ind.  and  111.,  507;  operating  and  care  of  lock  and 
dam  at  Grand  Rapids,  Wabash  River,  508;  White  River.  Ina.,  Lock  No.  2,  Green 
River  at  Rumsey,  Ky.,  509;  Green  River  above  the  moutn  of  the  Big  Barren  River, 
Ky.,  510;  operating  and  care  of  locks  iChd  dams  on  Green  and  Barren  rivers,  Ky., 
Rough  River,  Ky.,  511;  operating  and  care  of  lock  and  dam  on  Rough  River,  Ky., 
examinations,  512. 

LAKE  RIVERS  AND  HARBORS. 

In  the  charge  of  Maj.  Clinton  B.  Sears,  Corps  of  Engineers — 

Harbor  at  Grand  Marais,  Minn.,  harbor  at  Agate  Bay,  Minn.,  518;  harbor  at  Duluth, 
Minn.,  and  Superior,  Wis^  514;  harbor  at  Ashland,  Wis.,  516;  harbor  at  Ontonagon, 
Mich.,  waterway  across  Keweenaw  Point  from  Keweenaw  Bay  to  Lake  Superior, 
Mich.,  517;  operating  and  care  of  waterway  across  Keweenaw  Point  from  Keweenaw 
Bay  to  Lake  Superior,  Mich..  518;  harbor  at  Marquette,  Mich.,  harbor  of  refuge, 
Marquette  Bay,  Mich.,  519;  harbor  of  refuge  at  Grand  Marais,  Mich.,  520;  exami- 
natioDa  and  mmeyf  52L 


ooNTBirrB.  vn 

In  THX  CHABQX  OF  CaFT.  J.  6.  WaBRXN,  G0RP8  OF  EnGINBB1I8-  •- 

Menominee  Harbor,  Mich,  and  Wla.  Menominee  River,  Mich,  and  Wis..  522;  Oconto 
Harbor,  Wis.,  523;  Green  Bay  Harbor,  Wis.,  524;  Sturgeon  Bay  ana  Lake  Mich* 
igui  Ship  Ganal^  Wis.,  525;  operating  and  care  of  Stuigeon  Bayand  Lake  Michigan 
Snip  OanaL  Wis.,  Sturgeon  Bay  Oanal,  harbor  of  refuge,  wia..  526;  Ahnapee 
Harbor,  Wis.,  527;  Kewaunee  Harbor,  Wis.,  Two  Rivera  Harbor,  Wis.,  528; 
Manitowoc  Harbor,  Wis.,  529;  Sheboygan  Harbor,  Wis.,  530;  Port  Washinoton 
Harbor,  Wis.,  harbor  of  refuge,  MilwaoKee,  Wis.,  5i31;  Milwaukee  Harbor,  Wis., 
532;  South  Milwaukee  Harbor,  Wis.,  Racine  Haroor^tV^is.,  533;  Kenosha  Harbor, 
Wia,  534;  Waukegan  Harbor,  IlL,  535;  Fox  River,  Wis.,  536;  operating  and  care 
of  locks  and  dams  on  Fox  River,  Wis.,  537;  examinations  and  surveys,  538. 

Iv  THX  GHABGS  OF  MaJB.  W.  L.  Mapottau.   AMD  J.   H.  WlLLAltD,  G0SF8  OF  EnOI- 


Chicago  Harbor,  HI.,  540;  Chicago  River,  lU.,  541;  Calumet  Harbor,  III.,  542;  Calu- 
met River,  111.  and  Ind. ,  544;  nBnois  lUver,  ni. ,  545;  operating  and  care  of  Lfwran^ 
and  Kampsville  locks,  Illinois  River,  and  approaches  thereto,  Illinois  and  Missis- 
sippi Canal,]!]., 546;  operating  and  care  of  Illinois  and  Miasissippi  Canal,  canal 
around  lower  rapids  oi  Rock  River, at  Milan,  111.,  survey  of  Upper  Illinois  and 
Lower  Desplaines  rivers.  111.,  with  view  to  extend  navigation  from  Illinois  River  to 
Lake  MiohigaTi,  near  Chicago,  111.,  549;  examination  and  survey  of  Chicago  River, 
DL,  examination  of  Bock  £ver.  111.,  550. 

IV  THB  CHABOB  OF  CaPT.  CHSffTKB  HaRDINO,  CoBFB  OF  EmOINESRS— 

IGchigan  City  Harbor,  Ind.,  550;  St  Joseph  Harbor,  Mich.,  552;  St  Joseph  River, 
Mich., 553;  South  Haven  Harbor,  Mich..  554;  Saueatuck  Harbor.  Mich.,  555;  Kal- 
amazoo River,  Mich.,  556;  Holland  (Black  l^akej  Harbor,  Mien.,  Grand  Haven 
Harbor,  Mich.,  557;  Grand  River,  Mich.,  558;  Muskegon  Harbor,  Mich.,  559; 
White  Lake  Harbor,  Mich.,  560;  Pentwater  Harbor,  Mich.,  561;  Ludington  Harbor, 
Mich.,  562;  Manistee  Harbor,  Mich.,  563;  harbor  of  refuge  at  Portage  Lake,  Man- 
istee Comity,  Midi..  564;  Frankfort  Harbor,  Mich.,  566;  Charlevoix  Harbor,  Mich., 
566;  Petoskey  Haroor,  Mich.,  removing  sunken  venels  or  craft  obstructing  or 
endangering  navigation,  568;  examinations,  569. 

Ix  THB  CHABGB  OF  LlBOTk   COL.   G.  J.   LtDBCXBB,   CoBFB  OF  EnGINBBBS — 

Ship  channel  connecting  waters  of  the  Great  Lakes  between  Chicago,  Duluth,  and 
Buffalo,  569;  St  Mam  River  at  the  falls,  Mich.,  570;  operating  and  care  of  St 
MaiTS  Falls  Canal,  Mich.,  571;  Hay  I^ke  Channel.  St  Marys  River,  Mich.,  573; 
Cheboygan  Harbor.  Mich.,  574;  Alpena  Harbor  rTnunder  Bay  River),  Mich.,  575; 
Saginaw  Bivei^  Mien.,  576;  Sebewamg  River,  Mien.,  577;  harbor  of  refuge  at  Sand- 
beach,  Lake  Huron,  Mich.,  578;  mouth  of  Black  River,  Mich.,  579;  Black  River  at 
Port  Huron,  Mich.,  580;  Pine  River,  Mich..  581;  Belle  River,  Mich..  St  Clair 
Flats  Oanal,  Mich.,  582;  operating  and  care  oi  St  Clair  Flats  Canal,  Mien.,  Clinton 
River,  Mich.,  583;  Detroit  River,  Midi.,  584;  Rouge  River,  Mich.,  586;  examina- 
tions and  surveys,  587. 

Ih  THB  CHABGB  OF  COL.  JaBBD  A.  SUITH,  CoBFS  OF  EnOINBERS — 

Monroe  Harbor,  Mich,  588;  Toledo  Harbor,  Ohio,  589;  Port  Clinton  Harbor,  Ohio, 
590;  Sandusky  Harbor.  Ohio,  591;  Huron  Harbor,  Ohio,  593;  Black  River  (I<orain) 
Harbor,  Ohio,  594;  Cleveland  Harbor,  Ohio,  595;  Fairport  Harbor,  Ohio,  598; 
Ashtabula  Harbor,  Ohio,  600;  Conneaut  HarbDr,  Ohio,  601;  removing  sunken  ves- 
sels or  enft  obstructing  or  endangering  navigation,  603;  examinations,  604. 

Im  THB  CHABOB  OF  MaJ.  ThOMAS  W.  StMONB,  CoRPS  OF  EnOINBBBS — 

Harbor  at  Erie,  Pft.,  604;  harbor  at  Dunkirk,  N.  Y.,  605;  harbor  at  Buffalo,  N.  Y., 
606;  Buffalo  entrance  to  Erie  Basin  and  Black  Rock  Harbor.  N.  Y.,  608;  Tona- 
wanda  Harbor  and  Niagara  River,  N.  Y.,  609;  Niagara  River  from  Tonawanda  to 
Port  Day,  N.  Y.,  610;  examinations  and  surveys,  611. 

Ik  THB  CHABOB  OF  Maj.  Thomas  W.  Stmonb  ahd  Caft.  Graham  D.  Fitoh,  Cobpb 
OF  Ekoinbebs — 

Harbor  at  Wilson,  N.  Y.,  harbor  at  Charlotte,  N.  Y.,  612;  harbor  at  Pnltnevville, 
N.  Y.,  613;  harbor  at  Great  Sodus  Bay,  N.  Y.,  harbor  at  Little  Sodus  Bay.  N.  Y., 
614;  harbor  at  Oswego,  N.  Y.,  615;  harbor  at  Cape  Vincent,  N.  Y.,  616;  shoals  in 
the  St  Lawrence  River  between  Ogdensburg  and  the  foot  of  Lake  Ontario,  617; 
harbor  at  O^ensburg,  N.  Y.,  618;  removing  sunken  vessels  or  craft  obstructing 
or  endangering  navigation,  examinations,  619. 


tin  OONTENTS, 

PACIFIC  COAST. 

IV  THS  ORABGX  OF  CaPT.  JaHXB  J.  MbYLER,  CoBFS  OF  EnOINSEBS— 

San  Diegfo  Harbor,  Cal.,  619;  deep-water  harbor  at  San  Pedro  Bay,  OaL,  621,  Wil- 
mington Harbor,  CaL,  622;  San  Luie  Obispo  Harbor,  Cal.,  623;  examinations,  624. 

In  thb  chabgb  of  Lieut.  Col.  Wm.  H.  Hbuer,  Cobfb  of  Enginxeb»— 

Harbor  at  Alviao,  Cal.j  624;  harbor  at  San  Franciaco,  Oal.,  625;  Oakland  Harbor, 
Cal.,  626;  San  Joaqum  River,  Cai.,  Mokelmnne  River,  Cal.,  627;  Sacramento  and 
Feather  rivers,  Cal.,  628;  Sacramento  River,  Cal.,  629;  l^apa  River,  Cal.,  630;  Pet- 
al uma  Creek,  Cal.,  631;  Humboldt  Harbor  and  Bay,  Cal.,  632;  examinataoDB  and 
surveys,  633. 

In  the  charge  of  Capt.  Wm.  W.  Harts,  Corps  of  Engineers — 

Port  Orford  Harbor,  Orwj.,  634;  Coquille  River,  Oreff.  (general  improvement),  636; 
Coquille  River,  Oreg.,  between  CcNquille  and  Myrtie  Point,  638;  entrance  to  Coos 
Bay  and  Harbor,  Oreg.,  640;  harbor  at  Coos  Bay,  Or^.  (dredging),  642;  Coos 
River,  Oreg.,  644;  mouth  of  Siuslaw  River,  Oreg.,  645;  Yaquina  Bay,  Oreg^  646; 
Yaquina  Bay,  Ores.,  examination,  649;  Tillamook  Bay  and  Bar,  Oreg.,  650;  Upper 
Columbia  and  Snake  Rivers,  Oreg.  and  Wash.,  652;  Columbia  River  at  Three-mile 
Rapids,  and  construction  and  equipment  of  a  boat  railway  from  the  foot  of  The 
Dalles  Rapids  to  head  of  Celilo  Falls,  Oreg.  and  Wash.,  655;  canal  at  the  Cascades, 
Columbia  River,  Or^.,  658;  operating  and  care  of  canal  and  locks  at  the  Cas- 
cades of  the  Columbia  River,  Oreg.,  Columbia  River,  between  Vancouver,  Wash., 
and  mouth  of  Willamette  River,  661;  Clearwater  River,  Idaho,  664;  examinar 
tions,  665. 

In  the  charge  of  Caftb.  W.  0.  LANGFrrr  and  Wm.  W.  Harts,  Corps  of  Engi- 
neers.— 

Long  Tom  River,  Oreg.,  666;  Willamette  River  above  Portland,  and  Yamhill  River, 
Oreg.,  667;  Columbia  and  Lower  Willamette  rivers  below  Portland,  Oreg.,  669; 
Columbia  River,  Oreg.,  below  Tongue  Point,  670;  mouth  of  Columbia  River,  Or^. 
and  Wash.,  671;  Clatskanie  River,  Oreg.,  672;  Lewis  River,  Wash.,  673;  Cowlitz 
River,  Wash.,  674;  gauging  waters  of  Columbia  River,  Oreg.  and  Wash.,  ezamina- 
tions  and  surveys,  675. 

In  the  charge  of  Capt.  Harrt  Tatlor,  Corps  of  Engineers — 

Willapa  River  and  Harbor,  Wash.,  676;  Grays  Harbor  and  bar  entrance.  Wash., 
678;  Chehalis  River,  Wash.,  680;  Puget  Sound  and  its  tributary  waters,  Wash., 
681;  harbor  at  Olympia,  Wash.,  683;  waterway  connecting  Puget  Sound  with 
lakes  Union  and  Washington,  684;  Everett  Harbor,  Wash..  686;  Swinomish 
Slough,  Wash.,  687;  Okanogan  River,  Wash.,  689;  Pend  Oreille  River,  Wash., 
690;  Kootenai  River,  Idaho,  between  Bonners  Ferry  and  the  international  bound- 
ary line,  691;  Flatheiekl  River,  Mont,  examinations  and  survey,  692. 

MISCELLANEOUS. 

EXAMINATIONS,    SURVEYS,    AND    CONTINGENCIES    OF   RIVERS   AND 

HARBORS 693 

SUPERVISION  OF  THE  HARBOR  OF  NEW  YORK. 

Lbdt.  Commander  John  C.  Frbmont,  U.  S.  N.,  Supervisob 693 

MISSISSIPPI  RIVER  COMMISSION 694 

MISSOURI  RIVER  COMMISSION 695 

CALIFORNIA  DEBRIS  COMMISSION 696 

BRIDGING  NAVIGABLE  WATERS  OF  THE  UNITED  STATES. 

Under  authority  of  special  acts  of  Congress. — ( 1 )  Bridges  of  Escambia  County,  Ala. ,  across 
Conecuh  River  at  Ilendleys  Ferry,  near  Brewerton,  and  at  Parkers  Ferry,  (2) 
bridge  of  the  Rutland-Canadian  Railroad  Company  across  Lake  Champlain  between 
Aiburg,  Vt.,  and  Champlain,  N.  Y.,  at  Rouse  Point,  (3)  bridge  of  the  Union  Rail- 
road Oampany  across  Monongahela  River  between  Mifllin  and  Rankin,  Pa.  (at  Car- 
rie Furnaces),  (4)  bridge  of  the  city  of  Drayton,  N.  Dak.,  across  Red  River  of  the 
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NqtOi,  (5)  bridge  of  Mr.  Frank  Hitch  acrofls  Fishing  Creek,  N.  C,  (6)  bridge  of  the 
city  of  Cambridge,  Mafls.  (West  Boeton  Bridge),  acroas  Chairlea  River  between  Boa- 
ton  and  Gambridge,  Maaa.,  (7)bridge  of  the  Ohio  Vailey  Electric  Rulway  Gompanj 
acroea  Big  Sandy  River  from  Kenova.  W.  Va.,  to  Oatlettabnrg,  Ky.,  697;  (8)  bridge 
of  the  8hreyepK>rt  and  Red  River  Valley  Railway  Company  acroas  Red  Kiver  at  or 
near  Alexandria^  La.,  (9)  bridge  of  the  Minnesota  and  Ontario  Bridse  Company 
acroflB  Rainy  Rivct,  Minn.,  (10]  bridge  of  Tallahatchie  County,  Miss.,  acroas 
Tallahatchie  River  near  Swan  Lake,  (11)  bridge  of  the  Natdiitoches  RaUwav  and 
Conetniction  Company  acroas  Red  River  at  Grand  Ecore,  La.,  (12)  bridge  of  toe  St 
Charlee  and  St.  Louis  County  Brid^  Company  acroas  Missouri  River  at  St.  Charlea, 
Mo.,  (13)  Cape  Nome  Transportation,  Bndge  and  Development  Company'a  bridge 
acroea  Snake  River  at  Nome  City,  Alaska,  698. 

IMder  aufharity  of  State  laws, — (1)  Bridge  of  the  city  of  Boston  (Chelsea  Brid^)  acroas 
Mystic  River  between  Boston  and  Chelsea,  Mass..  (2)  bridge  of  St.  Martm  Parish, 
La.,  across  Bayou  Teche  at  Bulliards  Cove,  698;  (3)  bridge  of  Mr.  J.  B.  Levert  across 
Bayou  Teche  at  St  Johns  Plantation,  parish  of  St  Martin.  La.,  (4)  bridge  of  the 
EUghland  Park  Bridge  Company  across  Allegheny  River  from  a  point  at  or  near 
Highland  Park,  Pittsbuig,  Pa.,  to  Sharpebuiv,  Pa.^  (5)  bridge  of  Kinff  County, 
Wash.,  across  Snoqualmie  River  at  Novelty,  (6)  bndge  of  the  city  of  Milwaukee, 
Wia,  acroas  Einnickinnic  River  at  Lincoln  avenue,  u)  bridge  of  the  citv  of  Mil- 
waukee, Wia.,  across  Milwaukee  River  at  Broadway,  (8)  brid^  of  the  Lake  Shore 
and  Michigan  Southern  Railway  Comfxany  acroas  Maumee  River  at  Toledo,  Ohio, 
(9)  bridge  of  the  Louisville  and  Nashville  Railroad  Companv  across  Tensas  River 
near  Mooile,  Ala.,  (10)  bridge  of  Wahkiakum  County,  Wash.,  across  Deep  River, 
f  11^  bridge  of  Sacramento  County,  Cal.,  across  Geomana  Slough  at  Walnut  Grove, 
(12)  brid^  of  the  Kanras  City ,  Shreveport  and  Gulf  Railway  Company  across  Hous- 
ton River  m  Calcasieu  Parish,  La.,  (13)  bridge  of  the  Baltimore  and  Ohio  Railroad 
Company  across  Calumet  River  at  South  Chicago,  111.,  (14)  bridse  of  the  Clearwater 
Short  Lme  Railway  Company  across  Clearwater  River  near  Kamiah,  Idaho,  (15) 
bridge  of  the  Ohio  and  Kentucky  Railway  Company  across  the  North  Fork  of  Ken- 
tucky River;  (16)  bridge  of  the  CarroUton  Electric  Railway  and  Bridge  Company 
across  KentucKy  River  at  CarroUton,  Ky.,  699;  (17)  bridge  of  KingCouity,  Wa^h., 
acroea  Snoqualmie  River,  near  Tolt,  (18)  bridge  of  toe  Charleston  Consolidated  Rail- 
way, Gaa  and  Electric  Company  fsuccessor  to  the  Cllharleston  and  Seashore  Railroad 
Companv)  acroas  Breach  Inlet,  S.  C,  between  Sullivan  Island  and  Lons  Island, 
(19)  Driage  of  the  city  of  Hoquiam,  Wash.,  across  Hoquiam  River,  (20)  bridse 
of  me  Beigen  County  Traction  Company  across  Hackensack  River  at  Hackensack, 
N.  J.,  (21)  bridge  of  the  townshipa  of  Springwells  and  Ecores,  Mich.,  across  Rouffe 
River  at  Fort  streets  (22)  bridge  of  Mobile  County,  Ala.,  across  Three-mile  Creek, 
near  Mobile,  Ala.,  (23)  oridee  of  the  city  of  New  York  (bridge  No.  3)  across  East 
River,  N.  Y.,  (24)  bridge  of  tne  Clearwater  Valley  Railroad  Company  across  Clear- 
water River,  near  the  mouth  of  Lapwai  Creek,  Xdaho.  (25)  temporary  bridge  of 
the  dtf  of  Boston,  Mass.,  across  Mystic  River,  (26)  bridge  of  the  Norfolk  Railway 
and  Liffht  Company  across  Tanners  Creek,  near  Norfolk,  Ya.,  (27)  bridges  of  the 
Guyandot  ValleyRailway  Company  across  Guyandot  River^  W.  Va.,  (28)  bridge 
of  King Countjr,  Wash.,  acrosa  Duwamish  River,  700;  (29)  bridge  of  the  New  York 
Bay  Railroad  Company  across  Passaic  River,  N.  J.,  (SO)  bri(&e  of  the  Pittsburg 
and  Lake  Erie  Railroad  Company  across  the  back  channel  of  Ohio  River  from 
Flemins  Park  to  head  of  Neville  Island,  Pa.,  (31)  bridge  of  the  city  of  Chicago 
across  tne  South  Branch  of  Chicago  River  at  Canal  street,  (32)  bridge  of  the  Moms 
and  Essex  Railroad  Company  across  Hackensack  River,  N.  J.,  (33)  bridge  of  the 
city  of  Milwaukee,  Wis.,  across  Milwaukee  River,  connecting  Grand  avenue  and 
Wisconsin  street,  Milwaukee,  (34)  bridge  of  the  Pittsburg  and  Lake  Erie  Railroad 
Companv  across  the  back  channel  of  Ohio  River  at  the  lower  end  of  Neville  Island, 
Pa.,  (35j  bridge  of  the  city  of  Boston,  Mass.,  across  Fort  Point  Channel  (Broad- 
way Bnd^),  (36)  bridffe  of  the  city  of  Chicago,  111.,  across  Calumet  River  at 
Ninety-fifUi  street,  (37)  bridge  of  Burlington  County,  N.  J.,  across  Rancocas  Creek 
at  Delanco,  (38 1  bridse  of  Benton  C!ounty,  Oreg.,  across  Long  Tom  River  at 
Bundya,  (39)  bndge  of  the  (}alifomia  and  Northern  Railway  Company  across  the 
Eureka  Slough,  in  Humboldt  County,  Cal.,  701. 

AUerationt, — ^Bridge  of  the  Chicago  and  West  Michigan  Railway  Company  (Pere 
Marquette  Railroad)  acroas  Kalamazoo  River  at  New  Richmond,  Mich.,  702. 

BRUXJES  OBSTRUCTING  NAVIGATION. 

(1)  Bridge  of  the  Chicago  and  West  Michisan  Railway  Company  across  Kalamazoo 
River  at  New  Richmond,  Mich.,  -(2)  bridge  of  the  city  of  New  Haven  and  town 
of  Onu^^e^  Conn.,  acrosa  West  River  at  Kimberly  avenue,  (3)  bridge  of  the  Stoiv 
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geon  Bay  Bridge  Company  across  Sturgeon  Bay,  Wis.,  (4)  bridge  of  fhetownshipe 
of  Ecorse  and  Springwells,  Mich.,  acroee  Rouge  River  at  Dix  avenne,  702;  (4) 
bridge  of  the  Choctaw,  Oklahoma  and  Gulf  Railroad  Company  across  Cache  River, 
Ark.,  (6)  bridge  of  the  Kensington  and  Tacony  Railroad  (Pennsylvania  Railroad 
Company)  across  Frankford  Croek,  Pa.,  703. 

BRIDGES  AT  WASHINGTON,  D.  0. 

In  the  chabgb  of  Libut.  Col.  Chas.  J.  Allbn,  Corps  of  Enginxbbs — 

Repair  of  the  Aqueduct  Bridge  across  Potomac  River,  703;  memorial  bridge,  704. 


J 


MAINTENANCE  AND  REPAIR  OF  WASHINGTON  AQUEDUCT,  INCREASING 
THE  WATER  SUPPLY  OF  WASHINGTON,  D.  C,  INVESTIGATING  THE 
WATER  SUPPLY  OF  WASHINGTON,  D.  0.,  AND  WASHINGTON  AQUE- 
DUCT, D.  C,  FILTRATION  PLANT. 

In  the  charge  of  Lieut.  Col.  A.  M.  Miller,  Corps  of  Engineers — 

Washin^n  Aqueduct,  705;  increasing  the  water  supply  of  Washington,  D.  C,  707; 
investigating  water  supply  of  Washington,  D.  C,  Washington  Aqueduct,  District 
of  Columbia,  filtration  pUmt,  709. 

PUBLIC  BUILDINGS  AND  GROUNDS  AND  WASHINGTON  MONUMENT,  DIS- 
TRICT OF  COLUMBIA. 

In  the  charge  of  Col.  Theo.  A.  Binoham,  U.  8.  Armt  .•••• 710 

NORTHERN  AND  NORTHWESTERN  LAKES 711 

YELLOWSTONE  NATIONAL  PARK,  INCLUDING  THE  CONSTRUCTION, 
REPAIR,  AND  MAINTENANCE  OF  ROADS  AND  BRIDGES, 

In  the  charge  of  Caft.  H.  M.  Chittenden,  Corps  of  Engineers 716 

RECONNAISSANCES,  EXPLORATIONS,  AND  WORK  IN  THE  FIELD 718 

MAPS 721 

MILITARY  ROAD  FROM  FORT  WASHAKIE  TO  MOUTH  OF  BUFFALO 

FORK  OF  SNAKE  RIVER,  WYO 721 

MONUMENT'TO  SERGT.  CHARLES  FLOYD. 
In  the  charge  of  Caft.  J.  C.  Sanford,  Corps  of  Engineers 722 

OFFICERS  ON  DUTY  IN  OFFICE  OF  THE  CHIEF  OF  ENGINEERS..  723 

FORTIFICATIONS,  ETC. 
APPENDIX  No.  1- 

REPORT  OF  THE  BOARD  OF  ENGINEERS 727 

APPENDIX  No.  2. 

REPORT  OF  THE  BOARD  ON  TORPEDO  SYSTEM 731 

APPENDIX  No.  8. 

FORTIFICATIONS,  FISCAL  YEAR  1899-1900. 

(A)  OoAsr  OF  Maine.     (In  the  charge  of  Maj.  S.  W.  Roessler,  Corps  of  Engi- 

neers.)—733. 

(B)  Portsmouth,  N.  H.     (In  the  charge  of  Majs.  S.  W.  Roeasler  and  W.  L.  Fisk, 

Corps  of  Engineers.)— 768. 
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(C)  Boston  Harbor,  Mass.     (In  the  charge  of  Col.  C.  R.  Suter,  Corps  of  Engi* 
neers. ) — 773. 

(D)   SOUTHBAST  COAOT   OP    MaBBACHUSETTB    AND    RhODB    IsLAND   AT    NlW  BCDPORD, 

Mask.,  and  Nswpobt,  R.  I.     (In  the  charge  of  Maj.  D.  W.  Lockwood,  Corps 

of  EngineeiB.) — 791. 
(£)  Eastern  Entrance  to  Lono  Island  Sound  and  Coast  of  Connecticut.     (In 

the  charge  of  Maj.  Smith  S.  Leach,  Corps  of  Engineers. ) — 814. 
(F)  New  York,  N.  Y.     (In  the  charge  of  Lieut  CoL  W.  H.  H.  Benvaurd,  Majs. 

H.  M.  Adams,  W.  L.  Marflhall,  and  Jno.  G.  D.  Knight,  Corps  of  fjigineers. ) — 
827. 
^G)  Delaware  River,  N.  J.,  Pa.,  and  Del.     (In  the  charge  of  Lieut  Col.  C.W. 

Raymond,  and  Lieut  Spencer  Croshy,  Corps  of  Engineers. ) — 842. 
(H)  Baltimore,  Md.     (In  the  charge  of  Lieut  Col.  O.  H.  Ernst  and  Lieat  Charles 

W.  Kutz,  Corps  of  Engineers.) — 866. 
(I)  Washington,  D.  C.     (In  the  charge  of  Lieut.  Col.  Chas.  J.  Allen,  Corps  of  Engi- 
neers. ) — 876. 
(J)   Hampton  Roads,  Va.    (In  the  charge  of  Majs.  Thos.  L.  Casey  and  James  B. 

Quinn,  Corps  of  Engineers.) — 886. 
(K)  Coast  op  North  Carolina.     (In  the  charge  of  Capt  E.  W.  Van  C.  Lncas,  Corps 

of  Engineers.) — 897. 
(L)  Coast  of  South  Carolina.    (In  the  charge  of  Maj.  E.  H.  Roffner  and  Capt 

J.  C.  Sanford,  Corps  of  Ennneers.) — ^911. 
(M)  Coast  of  Georgia  and  of  Qjmberland  Sound,  Ga.  and  Fla.     (In  the  cham 
of  Gapts.  Cassius  E.  Gillette  and  C.  H.  McKinstry,  Corps  of  Engineers.) -^17. 
(N)  East  Coast  of  Florida  and  of  Key  West,  Fla.    (In  ^e  charge  of  Capts.  C.  H. 

McKinstry  and  Thos.  H.  Rees,  Corps  of  Enffineers. ) — ^9^. 
(0)  Tampa  Bay,  Fla.     (In  the  charge  of  Capts.  Henry  Jervey  and  Thos.  H.  Rees, 

Corps  of  Engineers. ) — ^929. 
(P)  Penbaoola,  Fla.    (In  the  charge  of  Capt  C.  A.  F.  Flagler,  Corps  of  Engineers.) — 

939. 
(Q)  Mobile  and  Missibsiffi  Sound.     (In  the  charge  of  Maj.  Wm.  T.  Rossell,  Corps 

of  Engineers.) — 943. 
(R)  New  Orleans,  La.,  and  Sabine  Pass,  Tex.     (In  the  chaige  of  Majs.  James  B. 

Quinn  and  H.  M.  Adams,  Corps  of  Engineers.) — 952. 
(S)  Galveston,  Tex.     (In  the  charge  of  Capt.  C.  S.  Rich^,  Corps  of  Engineers.) — 

958. 
(T)  Lake  Ports.     (In  the  charge  of  Col.  J.  W.  Barlow,  Lieut.  Col.  G.  J.  Lydecker, 

Maj.  Thomas  W.  Symons,  and  Capt  Graham  D.  Fitch,  Corps  of  Engineers. ) — 

973. 
(U)  San  Diego,  Cal.     (In  the  chaige  of  Capt  James  J.  Meyler,  Corps  of  Engi- 
neers. ) — ^974. 
(V)  San  Francisco,  Cal.     (In  the  charge  of  Lieut  Col.  Wm.  H.  Heuer  and  Maj. 

Chas.  E.  L.  B.  Davis,  Corps  of  Engineers. ) — 980. 
(W)  Mouth  of  Columbia  River,  Oreq.  and  Wash.     (In  the  chaige  of  CSapts.  W.  C. 

Langfitt  and  Wm.  W.  Harts,  Corps  of  Engineers.) — 1018. 
(X)  PuGET  Sound,  Wash.     (In  the  chaige  of  (&pt  Harry  Taylor,  Corps  of  Engi- 

neera)— 1026. 

APPENDIX  No.  4. 

REPORT  OF  MAJ.  JOHN  G.  D.  KNIGHT,  (X)RPS  OF  ENGINEERa 

Post  of  Fort  Totten,  N.  Y.,  1046;  United  States  Engineer  School,  1047;  Battalion  of 
Engineers,  1050;  Engineer  Depot,  1052;  equipment  of  engineer  troops,  1059;  state- 
ment of  funds,  1064;  new  appropriations,  estimates,  1067. 

PART  I. 

RIVERS   AND    HARBORS. 
APPENDIX  A. 

REPORT  OF  MAJ.  S.  W.  ROESSLER,  CORPS  OF  ENGINEERS. 

iMFBoyKMSMTS. — ^Lubcc  Channel.  Me.,  1074;  Moosabec  Bar, -Me.,  1075;  Narragoagos 
River,  Me,,  1077;  breakwater  from  Mount  Desert  to  Porcupine  Island,  Bar  Harbor, 
Met,  1079;  harbor  at  Sullivan  Falls,  Me.,  1080;  Union  River,  Me.,  1081;  Bagaduoe 
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Biver,  Me.,  1064;  Penobscot  Riyer,  Me.,  1086;  harbor  at  Rockland,  Me.,  1089;  Oar* 
TOFB  Harbor,  Vinal  Haven,  Me.,  1092;  Georges  River,  Me.,  1093;  Kennebec  River, 
Me.,  1095;  Portland  Harbor,  Me.,  1097;  removing  sunken  vesBeLs  or  craft  obstmct- 
ing  or  endangering  navigation,  1100. 

ExAMiNATioNB  AKD  busvBYB. — ^Penobscot  RivoT,  Me.,  at  and  near  Bncksport  Nar- 
rows, 1101;  Bucksport  Harbor,  Me.,  1103;  mouth  of  Kenduskeag  River,  Me., 
1108;  Oamden  Harbor,  Me.,  1111;  Boothbay  Harbor,  Me.,  1117;  Kennebec  River, 
Me.,  between  Gardiner  and  Augusta,  1121;  Parkers  Head  Harbor  and  Channel, 
Kennebec  River.  Me.,  1131. 

Habbob  LiinEB. — ^Rockland  Harbor,  Me.,  1138. 

APPENDIX  B. 

REPORT  OF  MAJ.  W.  L.  FISK,  CORPS  OF  ENGINEERS. 

IifPROVBHBNTB. — Saco  Rivcr,  Me.,  1143;  harbor  at  Cape  Porpoise,  Me.,  1146;  Cocheco 
River,  N.  H.,  1147:  Exeter  River,  N.  H.,  1149;  harbor  of  refuge  at  Little  Harbor, 
N.  H.,  1151;  NewDuryport  Harbor,  Mass.,  1153;  Merrimac  River,  Mass.,  1155; 
Powow  River,  Mass.,  1157;  Essex  River,  Mass.,  1159;  harbor  of  refuge,  Sandy  Bay, 
Cape  Ann,  Mass.,  1161;  harbor  at  Gloucester,  Mass.,  1164;  harbor  at  Manchester, 
Maki.,  1167;  sea  wall  at  Marblehead,  Mass.,  1168;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  1169. 

ExABf  iNATioNs  AND  SuBVBTs. — Puli-and-be-damnBd  Point,  Portsmouth  Harbor,  N.  H., 
1170;  Isles  of  Shoals,  Me.  and  N.  H.,  1172;  piers  and  breakwater  at  Rockport, 
Mass.,  1177;  Beverly  Harbor,  Mass.,  1182;  harbor  of  refuge,  Sandy  Bay,  Cape 
Ann,  Mass.,  1184. 

APPENDIX  C. 

REPORT  OF  COL.  CHAS.  R.  SUTER,  CORPS  OF  ENGINEERS. 

Imfrovshents. — Harbor  at  Lynn,  Mass.,  1189;  Mystic  and  Maiden  rivers,  Mass., 
1191;  Mvstic  River,  Mass.,  below  the  mouth  of  Island  End  River,  1193;  harbor  at 
Boston,  Mass.,  1194;  Town  River,  Mass.,  1203;  Weymouth  River,  Mass.,  1204;  har- 
bor at  Scituate,  Mass.,  1206;  Duxbury  Harbor,  Mass.,  1209;  harbor  at  Plymouth, 
Mass.,  1210;  harbor  at  Pro vincetown,  Mass.,  1214;  harbor  at  Chatham,  Mass.,  1217; 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1218. 

Examinations  and  Subvet. — Winthrop  Harbor,  Mass.,  1219;  Cohasset Harbor, Mass., 
1221;  Sandwich  Harbor,  Mass.,  1224. 

Habbob  Lines. — Charles  River,  at  Cambridge,  Mass.,  1225. 

APPENDIX  D. 

REPORT  OF  MAJ.  D.  W.  LOCKWOOD,  CORPS  OF  ENGINEERS. 

Ihtbovbmbnts. — Harbor  of  refuge  at  Hyannis,  Mass.,  1234;  harbor  of  refuge  at  Nan- 
tucket, Mass.,  1236;  Vineyard  Haven  Harbor,  Mass.,  1240;  Woods  Hole  Channel, 
Mass. J 1242;  New  Bedford  Harbor,  Mass.,  1245;  Taunton  River,  Mass.,  1248;  Sakon- 
net  River,  R.  I.,  1251;  Sakonnet  Point  Harbor,  R.  L,  1252;  Pawtucket  River,  R.  I., 
1254;  Providence  River  and  Narragansett  Bay,  R.  I^  1257;  Green  Jacket  Shoal, 
Providence  River,  R.  L,  1260;  Wickford  Harbor,  R.  I.,  1261;  Fall  River  Harbor, 
Mass.,  1263;  Newport  Harbor,  R.  I..  1265:  harbor  of  refuge  at  Point  Judith,  R.  I., 
1269;  entrance  to  Point  Judith  Pona,  R.  I.,  1271;  harbor  of  refuge  at  Block  Island, 
R.I.,  1272;  Great  Salt  Pond,  Block  Island,  R.I.,  1276;  removing  sunken  vessels  or 
craft  obstructing  or  endangering  navigation,  1281. 

Examinations  and  Subvbys. — Ba^  River  Harbor,  Mass^  1282;  harbor  at  Hyannis, 
Mass.,  1284;  Cotuit  Harbor,  Mass.,  1287;  Vineyard  Haven,  Mass.,  for  harbor  of 
refuge,  1289;  Cottage  City,  Mass.,  1293;  New  Bedford  Harbor,  Mass.,  1295;  West- 
port  Point  Harbor,  Mass.,  1298;  channel  of  Assonet  River,  Mass.,  1300;  Pawtucket 
River,  R.  L,  1302;  Providence  Harbor  and  River,  R.  I.,  1307. 

Habbob  Lnraa. — ^Mount  Hope  Bay,  at  Fall  River,  Mass.,  1311. 

APPENDIX  E. 

REPORT  OF  MAJ.  SMITH  S.  LEACH,  CORPS  OF  ENGINEERa 

Impbovemkntb. — ^Pawcatuck  River,  R.  I.  and  Conn.,  1320;  harbor  of  refuge  at  Ston- 
ington.  Conn.,  1322;  Mystic  River,  Conn.,  1323;  Thames  River,  Conn.,  1325;  Con- 
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necticDt  Riyer  below  Hartford,  GoniL,  1328;  harbor  of  refasie  at  Dack  laland, 
Conn.,  1331;  New  Haven  Harbor,  Conn.,  1333;  breakwaters  at  New  Haven,  Conn., 
1336;  Housatonic  River,  Conn.,  1337;  Bridgeport  Harbor,  Conn^  1339;  8aagatnck 
River  and  Weetport  Harbor,  Conn.,  1342;  Norwalk  Harbor,  Conn.,  1344;  Five- 
mile  River  Harbor,  Conn.,  1346;  Stamford  Harbor,  Conn.,  1347;  harbor  at  Goaoob 
and  Mianns  River,  Conn.,  1349;  Greenwich  Harbor,  Conn.,  1360. 

Examination  and  Stovxt. — ^Harbor  of  New  London,  Conn.,  1351;  Milford  Harbor, 
Conn.,  1356. 

Habbob  Linss. — ^Thames  River  at  New  London,  Conn.,  1363;  New  Haven  Harbor, 
Conn.,  1366;  East  Branch  of  Stamford  Harbor,  Conn.,  1368. 

APPENDIX  P. 

REPORT  OP  MAJ.  E.  H.  RUFFNER,  CORPS  OF  ENGINEERa 

Imfbotxmnntb. — ^Port  Chester  Harbor,  N.  Y.,  1378;  Mamaroneck  Harbor,  N.  Y., 
1381;  Larchmont  Harbor,  N.  Y.,  1383;  East  Chester  Creek,  N.  Y.,  1387;  Bronx 
River,  N.  Y.,1389;  Mattituck  Harbor,  N.  Y.,1392;  Port  Jefferson  Harbor,  N.Y., 
1393;  Huntington  Harbor,  N.  Y.,  1397;  Glencove  Harbor,  N.  Y.,  1399;  Floshing 
Ba7,N.  Y.,  1401:  East  River  and  Hell  Gate,  N.  Y.,  1403;  Harlem  River,  N.  Y., 
1406;  Newtown  Creek,  N.  Y.,  1411:  Wallabont  Channel^.  Y.,  1413;  CanarrieBay, 
N.Y.,  141^;  Browns  Creek,  Sayvule,  Long  Island,  N.  Y.,1417;  Patchogae  River, 
N.  Y.,  1419;  removing  sunken  vessels  or  craft  obstracting  or  endangering  naviga- 
tion, 1421. 

EzAiciNATiONS  AND  SuBVBYS. — Port  Chester  Harbor,  N.  Y^  1422;  New  Rochelle  Har- 
bor and  Echo  Bav,  N.  Y.,  1423;  Westchester  Creek,  N.  Y.,  1430;  Diamond  Reef 
and  Coenties  Reef,  EeH  River,  N.Y.,1435;  Bay  Shore,  Long  Island,  N.  Y.,  1441; 
Patchogae  River,  N.  Y.,  from  Fire  Island  to  Patchogue,  1^;  Patchogae  River, 
N. Y.,  1446;  SagHarbor, N.  Y.,  1451;  Three-mile  Harbor, Long  Island, N.  Y.,  1454. 

Harbor  Lnnes.— -East  River,  N.  Y.,  from  Oak  Point  to  Bronx  River,  1455;  East  River, 
N.  Y.,  from  Thirty-seventh  street  to  Thirty-eighth  street,  1457* 

APPENDIX  G. 

REPORT  OF  MAJ.  W.  L.  MARSHALL,  CORPS  OF  ENGINEER& 

Imfboyekknts. — ^New  York  Harbor,  N.  Y.,  1459;  Gowanas  Bay  Channel,  Bay  Ridge, 
Red  Hook,  and  Bnttermilk  channels.  New  York  Harbor,  1464;  Gowanas  Creek 
diannely  N.  Y.,  1469;  removing  sunken  vessels  or  craft  obstracting  or  enduigering 
navigation,  1471, 

Habbob  Linbs.— Jersey  Flats,  upper  New  York  Bay,  opposite  Greenville,  N.  J.,  1475. 

APPENDIX  H. 

REPORT  OF  COL.  J.  W.  BARLOW,  CORPS  OF  ENGINEERS. 

Imphovjuctntb. — Harbor  at  Burlington,  Vt,  1482;  Otter  Creek,  Vt.,  1484;  Narrows  of 
Lake  Champlain,  N.  Y.  and  Vt.,  1485;  Hudson  River,  N.  Y.,  1487;  harbor  at  Sau- 
gerties,  N.  Y.,  1494;  harbor  at  Rondont  N.  Y.,  1496;  harbor  at  Peekskill,  N.  Y., 
1498;  Passaic  River,  N.  J. ;  1500;  diannel  between  Staten  Island  and  New  Jersey, 
1502;  EUzabeth  River,  N.  J.,  1503;  Raritan  River,  N.  J.,  1504;  South  River,  N.  J., 
1506;  Raritan  Bav,  N.  J.,  1508;  Matawan  Creek,  N.  J.,  1510;  harbor  at  Keyport, 
N.  J.,  1511;  Shoal  Harbor  and  Compton  Creek,  N.  J.,  1512;  Shrewsbury  River, 
N.  J.,  1513;  Manasquan  (Squan)  River,  N.  J.,  1514;  removing  sunken  vessels  or 
craft  obstracting  or  endangering  navi^tion,  1516. 

EzAMnvATiONB  AND  Sttbveys. — Saugertles  Harbor,  N.  Y.,  1518:  Tarrytown  Harbor, 
N.  Y.,  1520;  Arthur  Rill,  or  Staten  Island  Sound,  N.  Y.  and  N.  J.,  1525;  Passaic 
River,  N.  J.,  1530;  Woodbridge  Creek,  N.  J.,  1552. 

APPENDIX  I. 

REPORT  OP  LIEUT.  COL.  C.  W.  RAYMOND,  CORPS  OP  ENGINEERa 

iMPBOYKifBMTB. — ^Delaware  River,  N.  J.  and  Pa.,  1557;  harbor  between  Philadelphia, 
Pa.y  and  Camden^  N.  J.,  1566;  Schuylkill  River,  Pa.,  1570;  ice  harbor  at  Marcus- 
hooky  Pa.,  iron  pier  in  Delaware  ^7,  near  Lewes,  Del.,  1574;  Delaware  Break- 
water, Del.,  1575;  harbor  of  refuge,  Delaware  Bay,  Del.,  1576;  Rancocaa  River, 
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N.J.,  1678;  Cooper  Creek,  N.J.,  1580;  Mantna  Creek, JT.  J.,  1582;  Alloway  Creek, 
N.  J.,  1683;  Gosnen  Creek,  N.  J.,  1585;  removing  sunken  vesselB  or  craft  obstruct- 
ing or  endangering  navigation,  1587. 
Examinations  and  Subvbys. — Raccoon  Creek,  N.  J.,  1590;  Oldmans  Creek,  N.  J., 
1598;  Maurice  River,  N.J.,  1605;  Tuckerton  Creek,  N.J.,  1612;  Delaware  River, 
from  Philadelphia,  Pa.,  to  deep  water  in  Delaware  Bay,  1615. 

APPENDIX  J. 

REPORT  OF  GEN.  WM.  F.  SMITH,  UNITED  STATES  AGENT,  MAJOR  OF 
ENGINEERS,  UNITED  STATES  ARMY,  RETIRED. 

Improvements.— Wilmington  Harbor,  Del.,  1626;  Appoquinimink  River,  Del.,  1633; 
Smyrna  River,  Del.,  1635;  Murderkill  River,  Del.,  1637;  Mispillion  River,  Del., 
1639;  Broadkill  Creek,  Del.,  1641;  inland  waterwav  from  Chincoteague  Bay,  Va., 
to  Delaware  Bay,  at  or  near  Lewes,  Del.,  Susquehanna  River  above  and  below 
Havre  de  Grace,  Md.,  1642;  Rockhall  Harbor  and  inner  harbor,  at  Rockhall,  Md., 
1643;  Queenstown  Harbor,  Md.,  1644;  Chester  River,  Md.,  from  Crumpton  to 
Jones  Landing,  1645;  Choptank  River,  Md.,  1646;  La  Trappe  River,  Md.,  1648; 
Warwick  River,  Md.,  1650;  Nanticoke  River,  Del.  and  Md.,  1652;  Broad  Creek, 
Del.,  1653;  Wicomico  River  Md.,  1655;  Manokin  River,  Md.,  1657;  Pocomoke 
River.  Md.,  below  Snow  Hill,  1658;  removing  sunken  vessels  or  craft  obstructing 
or  endangering  navigation,  1660. 

Examinations  and  Surveys.— St.  Jones  River,  Del.,  1662;  Elk  River,  Md.,  1665; 
Rockhall  Harbor,  Md.,  1670;  Queenstown  Harbor,  Md.,  1673;  Claiborne  Harbor 
Md.,  1677;  Tyaskm  (Wetipquin)  Creek,  Md.,  1681;  channel  to  Tangier  Island, 
Tangier  Sound,  Va.,  1684. 

APPENDIX  K. 

REPORT  OF  LIEUT.  COL.  0.  H.  ERNST,  CORPS  OF  ENGINEERS. 

Imfbovemento.— Patapsco  River  and  channel  to  Baltimore,  Md.,  1687;  channel  to 
Curtis  Bay,  in  Patapsco  River,  Baltimore  Harbor,  Md.,  1692;  harbor  of  Southwest 
Baltimore  (Spring  Garden),  Md.,  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  1693. 

Habbor  Lines. — Baltimore  Harbor  and  Patapsco  River,  Md.,  1693;  Curtia  Bay, 
Baltunore  Harbor,  Md.,  1697. 

APPENDIX  L. 

REPORT  OF  LIEUT.  COL.  CHAJS.  J.  ALLEN,  CORPS  OF  ENGINEERS. 

Improvements. — Potomac  River  at  Washington,  D.  C,  1702;  Potomac  River  belov7 

Washington.  D.  C,  1706;  Occoquan  Creek,  Va.,  1709;  Nomini  Creek,  Va,,  1711; 

Lower  Macnodoc  Creek,  Va.,   1714;  Rappahannock  River,  Va.,  1716;  Urbana 

Creek,  Va.,  1717;  harbor  at  Milford  Haven,  Va.,  1719;  York  River,  Va.,  1721; 

Mattaponi  Kiver,  Va.,  1722;  Pamunkey  River,  Va.,  1724;  James  River,  Va.,  1725; 

Jamestown  Island,  Va.,  1736;  removmg  sunken  vessels  or  craft  obstructing  or 

endangering  navigation,  1738. 
Examinations  and  Surveys. — Patuzent  River,  Md.,  1739;  Breton  Bay,  Md,  1743; 

Carters  Creek,  Va.,  1747;  Jacksons  Creek,  Middlesex  County,  Va.,  1753;  James 

River  at  Richmond,  Va.,  1754. 
Habbob  Linbs. — James  River  at  Richmond,  Va.,  1761. 

APPENDIX  M. 

REPORT  OP  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 

Ikfboviements. — ^Harbor  at  Norfolk  and  its  approaches,  Va.,  1763;  Western  Branch 
of  Elizabeth  River,  Va.,  Nansemond  River,  Va.,  1765;  Appomattox  River, Va.,  1766; 
harbor  at  Cape  Charles  City,  Va.,  1768;  Nandua  Creek,  Va.,  1771;  waterway  from 
Norfolk,  Va.,  to  the  sounds  of  North  Carolina,  1773;  inland  water  route  from  Nor- 
folk, Va.,  to  Albemarle  Sound,  N.  C,  through  Currituck  Sound,  1778;  Eden  ton 
Bay,  N.  C,  1780;  Roanoke  River,  N.  C,  1782;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navi^tion,  1783. 

Examination  and  Survey. — Middle  Ground  Bar,  Hampton  Roads,  Va.,  1785. 

Habbob  LnnsB. — Elizabetii  River,  at  Norfolk,  Va.,  1791. 
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PART  III. 
APPENDIX  N. 

REPORT  OF  CAPT.  E.  W.  VAN  C.  L  JCAS,  CORPS  OF  ENGINEERa 

Imfbovbomtb.— Ocracoke  Inlet  N.  C,  1793;  Fishing  Creek,  N.  C,  1796;  Punlioo 
and  Tar  riveis,  N.  C.  1798;  Contentnia  Creek,  N.  C,  1801;  Trent  River,  N.  C, 
1802;  Nenae  River,  N.  C,  1804;  inland  waterway  between  Newbem  and  Beaoforty 
N.  C,  1806;  harbor  at  Beaofort,  N.  C,  1808;  inland  waterway  between  Beaufort 
Harbor  and  New  River,  N.  C,  1810;  New  River,  N.  C,  1812;  Black  River,  N.  C, 
1813;  Northeast  (Cape  Fear)  River,  N.  C,  1815;  Cape  Fear  River,  N.  C,  above 
Wilmington,  1816;  Cape  Fear  River,  N.  0.,  at  and  below  Wihnington,  1818;  Town 
Creek,  Brunswick  County,  N.  C,  1827. 

Examinations  and  Subvey. — Harbor  of  refuge.  Cape  Lookout,  N.  C,  1829. 

Hasbob  Links. — ^Trent  and  Neuse  rivers  at  Newbern,  N.  C,  1837. 

APPENDIX  O. 

REPORT  OF  CAPT.  J.  0.  8ANDF0RD,  CORPS  OF  ENGINEERS. 

Impbovbmjsntb. — Waccamaw  River,  N.  C.  and  8.  C,  1841;  Little  Pedee  River,  8.  O., 
1845;  GreatPedeeRiver,8.C.,1847;  Georgetown  Harbor,  8.  C,  1850;  WinyahBay, 
S.C.,  1851;  Santee  River,  8.  C,  1856;  Wateree  River,  8.  C,  1860;  Congaree  River, 
8.  C,  1863;  Congaree  River,  8.  C.,  from  Gervais  Street  Bridge,  Columbia,  to  Granby^ 
1864;  harbor  at  Charleston,  including  Sullivans  Island  and  Mount  Pleasant  Shore, 
&  C,  1867;  Wappoo  Cut,  8.  C,  1872;  Beaufort  River,  8.  C,  1873;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  1875. 

Examinations  and  Subvbys. — ^Lynchs  River,  8.  C.,  1876;  Sampit  River,  8.  C,  1883; 
Estherville-Minim  Creek  Canal  to  Alligator  River,  8.  C.  1894;  Wee  Tee  Lake,  Wil- 
liamsburg  County,  8.  C,  1903;  waterways  between  Cnarleston  Harbor  and  Alli- 
gator Creek,  8.  C,  1908. 

APPENDIK  P. 

REPORT  OF  CAPT.  OASSTOS  E.  GILLETTE,  CORPS  OF  ENGINEERS. 

Imfbovismknts. — Savannah  Harbor,  Gra.,  1913;  Savannah  River,  Ga.,  1928;  Savannah 
River  above  Augusta,  Ga.,  1930;  Doboy  Bar,  Ga.,  1933;  Darien  Harbor,  Ga.,  1935; 
Altamaha  River,  Gra.,  19^;  Oconee  River,  Ga.,  1942;  Ocmulgee  River,  Ga.,  1944: 
Brunswick  Harbor,  Ga.,  1948;  inside  water  route  between  Savannah,  Ga.,  ana 
Femandina,  Fla.,  1953;  Cumberland  Sound,  Ga.  and  Fla.,  1956;  removing  sunken 
vessels  or  craft  oDBtructing  or  endangering  navigation,  1^961. 

EzAMiXATioN  and  Subvby. — ^BruuswidL,  Ga.,  inner  harbor,  1962. 

APPENDIX  Q. 

REPORT  OF  CAPT.  0.  H.  McKINSTRY,  CORPS  OF  ENGINEERS. 

Imfboveksntb. — St.  Johns  River,  Fla.,  1967;  St.  Johns  River  at  Orange  Mills  Flats, 
Fla.,  1972;  Volusia  Bar,  Fla.,  1978;  Ocklawaha  River,  Fla.,  1980;  St  Augustine 
Harbor,  Fla.,  1981;  Indian  River,  Fla.,  1982;  harbor  at  Key  West,  Fla.,  and  entrance 
thereto,  1983;  removing  the  water  hyacinth  from  Florida  waters,  dredge  for  river 
and  harbor  Improvements,  Fla.,  1985. 

Examination. — ^Biscavne  Bay,  Fla.,  from  Miami  to  the  sea,  via  Norris  Cut,  Bears  Cut, 
and  Cape  Florida  ^trance,  respectively,  1986. 

APPENDIX  R 

REPORT  OF  CAPT.  THOS.  H.  REE8,  CORPS  OF  ENGINEERS. 

IxFROviEMENTs. — Caloosahatcheo  River,  Fla.,  2015;  Charlotte  Harbor  and  Peace  Creek, 
Fla.,  2017;  Sarasota  Bay,  Fla.,  2018;  Manatee  River,  Fla.,  2020;  TampaBay,  Fla., 
2022;  Hillsboro  Bay,  Fla.,  2025;  Anclote  River,  Fla.,  2028;  Withlacoochee  River, 
Fla.,  2029;  Suwanee  River,  Fla.,  2030;  removing  sunken  vessels  or  craft  obstruct- 
ing or  endangering  navigation,  2032. 

Examinations  and  Surveys.— Orange  River,  Fla.,  to  the  Caloosahatchee,  thence  to 
the  Gulf,  2032;  inside  passage  from  Punta  Rasa  to  Charlotte  Harbor,  Fla.,  2041; 
Boca  Grande  and  Charlotte  Harbor,  Fla.,  2048;  inside  passage  through  Sarasota 
Bay  to  Lemon  Bay,  Fla.,  2054;  Bay  at  Hudson,  Pasco  County,  Fla,  2166;  Crystal 
River,  Fla.,  2074. 

Harbor  Linbb. — Hillsboio  River  at  Tampa,  Fla.,  2084. 
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APPENDIX  S. 

RETORT  OF  CAPT.  C.  A.  F.  FLAGLER,  CORPS  OF  ENGINEERS. 

iMFROvmiENTB.— Oarrabelle  Bar  and  Harbor,  Fla.,  2088:  A^achicola  Bay,  Fla., 
2091;  Apalachicola  River,  the  Cut-off,  and  lower  Chipola  River,  Fla.,  2095;  upper 
Chipola  River,  Fla.,  from  Marianna  to  its  mouth,  2099;  Flint  River,  Ga..  2101; 
Chattahoochee  River,  Ga.  and  Ala.,  2106;  Choctawhatchee  River,  Fla.  and  Ala., 
2112;  La^p'ange  Bayou,  Fla.,  including  Holmes  River  from  Vernon  to  its  mouth, 
2116;  Pensacola  Harbor.  Fla.,  2118;  Blackwater  River.  Fla.,  2126;  Escambia  and 
Conecuh  rivers,  Fla.  and  Ala.,  2129;  Alabama  River,  Ala.,  2132;  Coosa  River,  Ga. 
and  Ala.,  2137;  operating  and  care  of  canals  and  other  works  of  navigation  on  Coosa 
River,  Ga.  and  AJa.,  21  &. 

Examinations  and  SuBVEYa—Ocklockonnee  River,  Fla.,  2146;  East  Pass  at  entrance 
to  Carrabelle  Harbor,  Fla.,  2152. 

Habbor  Lines. — St  Georges  Sound  at  Dog  Island,  Fla.,  215& 

APPENDIX  T. 

REPORT  OF  MAJ.  WM.  T.  ROSSELL,  C0RP8  OF  ENGINEERS. 

Improvbments. — Harbor  at  Mobile,  Ala.,  2161;  Black  Warrior  River,  Ala.,  from  Tus- 
caloosa to  Daniels  Creek,  2167;  operating  and  care  of  locks  and  damson  Black 
Warrior  River,  Ala.,  2171;  Warrior  and  Tombigbee  rivers,  Ala.  and  Miss.,  2177; 
Noxubee  River,  Miss,  2208;  Pascagoula  River  Mies.,  2209;  Pascagoula  River  and 
Horn  Island  Harbor,  Miss.,  2211;  Chickaeahay  River,  Miss.,  2213;  Leaf  River, 
Miss.,  2215;  channel  from  Gulfport  to  Ship  Island  Harbor,  Miss.,  Ship  Island 
Pass,  Miss.,  2216;  Pearl  River  at  mouth.  Miss.,  2217;  Pearl  River  below  Jackson, 
Miss.,  2218;  Pearl  River  between  Carthage  and  Jackson,  Miss.,  2220;  Pearl  River 
between  Edinburg  and  Carthage,  Miss.,  2221;  Bogue  Chitto,  La.,  2222;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  2223. 

APPENDIX  U. 

RETORT  OF  MAJ.  H.  M.  ADAMS,  CORPS  OF  ENGINEERS. 
Inspection  of  the  improvement  of  the  South  Pass  of  the  Mississippi  River,  2225. 

APPENDIX  V. 

REPORT  OF  MAJ.  H.  M.  ADAMS,  CORPS  OF  ENGINEERS. 

Impbovements. — Chefunte  River  and  Bogue  Falia,  La.,  2240;  Tickfaw  River  and  its 
tributaries,  La.,  2241;  Amite  River  and  Bayou  Manchac,  La.,  2243;  closing  cre- 
vasse in  Pass  a  Loutre,  MissisHippi  River,  2245;  outlet  of  the  Mississippi  River, 
2246;  bayou  Lafourche,  La.,  2249;  Bayou  Plaquemine,  Grand  River,  and  Pigeon 
bayous,  La.,  2251;  Bayou  Courtableau,  La.,  2259;  Bayou  Teche,  La.,  2260;  channel, 
bay,  and  passes  of  Bayou  Vermilion,  La.,  2262;  Mermentau  River  and  tributaries, 
La.,  2264;  mouth  and  passes  of  Calcasieu  River,  La.,  2266;  Johnsons  Bayou,  La., 
2268;  removing  water  nyacinths  from  Louisiana  waters,  2270;  mouths  of  Sabine 
and  Neches  rivers,  Tex.,  2272;  Sabine  River,  Tex.,  2274;  harbor  at  Sabine  Pass, 
Tex.,  2276;  Homochitto  River,  Miss.,  2280;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  2282. 

Examinations  and  Surveys. — Atchafalaya  Bay,  La.,  2282;  Southwest  Pass,  Missis- 
sippi River,  2287;  channel  through  Sabme  Lake,  Tex.  and  La.,  2302. 

PART  IV. 
APPENDIX  W. 

REPORT  OF  CAPT.  C.  S.  RICHE,  CORPS  OF  ENGINEERS. 

Improvements. — Gralveston  Harbor,  Tex.,  2308;  ship  channel  in  Galveston  Bay,  Tex., 
2325;  channel  from  Galveston  Harbor  to  Texas  City,  Tex.,  2326;  Galveston  Ship 
Channel  and  Buffalo  Bayou,  Tex.,  2327;  operating  and  care  of  Morgans  Canal,  Tex., 
2328;  Trinity  River,  Tex.,  2329;  Buffalo  Bayou,  Tex.,  2330;  channel  in  West  Gal- 
veston Bay,  Tex.,  2331;  mouth  of  Brazos  River,  Tex.,  2332;  Brazos  River  between 
Velasco  and  Richmond,  West  Galveston  Bay  Channel,  Double  Bayou,  and  the 
mouths  of  the  adjacent  streams,  Tex.,  2334;  Brazos  River,  Tex.,  2335;  Aransas 
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Paas,  Tex.,  2336;  harbor  at  Brazos  Santia^,  Tex.,  2340;  removing  sanken  veesela 
or  craft  obetmcting  or  endaneering  Davigation,  2341. 

ExAMiNATioNa  AND  SuRVBYB.— ^Hutle  Bavou,  Tcx.,  2342;  Trinity  River,  Tex.,  2348; 
East  Bay  Bayou,  Tex.,  2379;  Clear  Creek,  Tex.,  2385;  Dickinson  Bavou,  Tex.,  2:596; 
Chocolate  Bayou,  Tex.,  2403;  Highland  Bavou,  Tex.,  2410;  Bartrop  Bavou,  Tex., 
2414;  Oyster  Creek,  Tex.,  2418;  mouth  of  brazos  River,  Tex.,  242(>;  Sail  Bernard 
River,  Tex.,  2438;  Caney  Creek,  Tex.,  2463;  Colorado  River,  Tex.,  from  mouth  to 
foot  of  great  raft,  2458;  canal  around  the  raft  in  Colorado  River,  in  Mata^rorda 
County,  Tex.,  2461;  harbor  at  Alligator  Head,  Matagorda  Bay,  Tex.,  2462;  harbor 
at  Brazos,  Santiago,  Tex.,  2469. 

Habbob  Lines. — Gralveston  Harbor,  Tex.,  at  Fort  San  Jacinto,  2476;  San  Jacinto  Bay 
at  Laporte,  Tex.,  2476. 

APPENDIX  X. 

REPORT  OF  MAJ.  THOS.  L.  CASEY,  CORPS  OF  ENGINEERa 

iKFBOVEacENTB. — Red  River,  La.,  Ark.,  and  Ind.  Ter.,  2480;  Cypress  Bayou,  Tex. 
and  La.,  2502;  Ouachita  and  Black  rivers.  Ark  and  La.^  2503;  Bavou  Barthdlomew, 
La.  and  Ark.,  2513;  Boeuf  River,  La.,  2515;  Tenras  River  and  6ayou  Ma^on,  1a., 
2517;  Yazoo  River,  Mias.,  2519;  mouth  of  Yazoo  River  and  harbor  at  VickHbnrg, 
Miaa.,  2524;  Tallahatchie  River,  Miss.,  2634;  Big  Sunflower  River,  Miss.,  2537;  water 
gauges  on  Mississippi  River  and  its  principal  tributaries,  2540. 

ExAMiXATioNS  AND  SURVEYS. — Ouachita  ana  Black  rivers,  Ark.  and  La.,  2544;  Red 
River,  Tex.,  2566;  Alexandria  Harbor,  La.,  2569. 

APPENDIX  Y. 

REPORT  OF  CAPT.  ROBERT  McGREQOR,  CORPS  OF  ENGINEERS. 

Impbovsmsntb. — Removing  obstructions  in  Arkansas  River,  Ark.  and  Kans.,  2577; 
Arkansas  River,  Ark..  2581;  White  River,  Ark.,  2592;  Upper  White  River,  Ark., 
2596;  Buffalo  Fork  of  White  River,  Ark.,  2601;  Cache  River,  Ark.,  2602;  Black 
River,  Ark.  and  Mo.,  2604;  Current  River,  Ark.  and  Mo.,  2608;  St.  Francis  River, 
Ark.,  2610;  removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion, 2613. 

Examinations. — Current  River,  Mo.,  2614;  St  Francis  River,  Mo.,  2618. 

APPENDIX  Z. 

REPORT  OF  CAPT.  EDW.  BURR,  CORPS  OF  ENGINEERS. 

Impbovkmsntb. — ^Removing  snags  and  wrecks  from  Mississippi  River  below  Missouri 
River,  2621;  MissLssippi  River  between  Ohio  and  Missouri  rivers,  2631;  harbor  at 
St.  Louia,  Mo.,  2664;  to  prevent  the  Mississippi  River  from  breaking  through  into 
the  Cache  River  at  Beechridge,  above  Cairo,  111.,  2666. 

Examinations  and  Subveys. — Mississippi  River  below  Rockwood,  111.,  2667;  Missis- 
eippi  River  at  or  near  Beechridge,  HI.,  2672. 

APPENDIX  A  A. 

REPORT  OF  MAJ.  0.  McD.  TOWNSEND,  CORPS  OF  ENGINEERS. 

lacpRovsMiENTB. — Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi  River, 
2679;  Mississippi  River  between  mouth  of  Missouri  River  ana  St.  Paul,  2692;  oper- 
ating and  care  of  Des  Moines  Rapids  Canal  and  Dry  Dock,  2744;  operating  and  care 
of  Galena  River  improvement,  111.,  2752;  harbor  at  La  Crosse.  Wis.,  2755. 

Examinations  and  Survey. — Mississippi  River  in  vicinity  of  Quincy,  111.,  2756; 
Misriasippi  River  opposite  Bellevue,  Iowa,  2759;  east  shore  of  Lake  Pepin,  Missia- 
sippi  River,  2763. 

APPENDIX  B  B. 

REPORT  OF  MAJ.  F.  V.  ABBOT,  CORPS  OF  ENGINEERS. 

IxpBOVSMENTB.— Mississippi  River,  between  St.  Paul  and  Minneapolis,  Minn.,  2768: 
construction  of  reservoirs  at  headwaters  of  Mississippi  River,  2786;  operating  and 
care  of  reservoirs  at  headwaters  of  Mississippi  River.  2800:  Chippewa  River,  in- 
cluding yellow  banks,  Wis.,  2806;  St  Croix  River,  Wis.  and  Minn.,  2809;  Minne- 
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8ota  River,  Minn.,  2812;  Red  River  of  the  North,  Minn,  and  N.  Dak.,  2814;  bar  at 
mouth  of  Warroad  River,  Minn.,  2820;  gauging  Miasissippi  River  at  or  near  St. 
Paul,  Minn.,  2821. 
Examinations  and  Survbtb. — Red  Lake  and  Red  Lake  River,  Minn.,  2828;  Otter 
Tail  Lake  and  Otter  Tail  River.  Minq.,  2830;  Big  Stone  Lake  and  Lake  Traverse, 
Minn,  and  S.  Dak.,  2833;  St  Chx>ix  River,  Minn.,  2836;  Minnesota  River,  Minn., 
2840;  Red  River  of  the  North,  Minn,  and  N.  Dak.,  2841. 

APPENDIX  C  C. 

REPORTS  OF    LIEUT.  COL.  AMOS  STICKNEY,   CORPS  OF  ENGINEERS, 

PRESIDENT  MISSOURI  RIVER  COMMISSION. 

pRBLiMiNABT  examinations  and  surveys  of  MisBouri  River  at  Huntsdale  and  Napoleon, 
Mo.,  2847,  2862. 

APPENDIX  D  D. 

REPORT  OF  OAPT.  H.  M.  CHITTENDEN,  CORPS  OF  ENGINEERS. 

Improvements. — Missouri  River  between  Stubbs  Ferry,  Mont.,  and  lower  limits  of 
Sioux  City,  Iowa,  2859;  snagging  Upper  Missouri  River,  2882. 

APPENDIX  E  E. 

REPORT  OF  LIEUT.  COL.  M.  B.  ADAMS,  CORPS  OF  ENGINEER& 

Improvements. — Obion  Rivei\  Tenn.,  2887;  Forked  Deer  River,  Tenn.,  2889;  0am- 
berland  River,  Tenn.  and  Ky.,  2891. 

PART  V. 
APPENDIX  F  F. 

REPORT  OF  MAJ.  DAN  C.  KINGMAN,  CORPS  OF  ENGINEERS. 

Improvements. — ^Tennessee  River,  2907;  operating  and  care  of  Muscle  Shoals  Canal, 
Tennessee  River,  2934;  French  Broad  River  and  Little  Pigeon  River,  Tenn.,  2944; 
Clinch  River,  Tenn.  and  Va.,  2948;  Elk  River,  Tenn.  and  Ala.,  2952. 

Examinations  and  Surveys. — ^Tennessee  River  at  the  "Suck,"  or  mountain  section, 
below  Chattanooga,  Tenn.,  2956;  Tennessee  River  at  Moccasin  Bend,  below  Chat- 
tanooga, Tenn.,  3005;  Tennessee  River  between  Bridgeport  and  Decatur,  Ala.,  3008; 
Hiwassee  River,  Tenn.,  3010;  French  Broad  River,  Tenn.,  3018;  Holston  River, 
Tenn^  3058;  Clinch  River,  Tenn.,  3065;  Powells  River,  Va.  and  Tenn.,  8067;  Rich- 
land River,  Tenn.,  3074;  Elk  River,  Tenn.  and  Ala.,  3077. 

APPENDIX  G  G. 

REPORT  OF  MAJ.  W.  H.  BIXBY,  CORPS  OF  ENGINEERa 

Imfbovbmentb. — Ohio  River,  3085;  operating  sna^  boat  on  the  Ohio  River,  8129; 
operating  and  care  of  Davis  Island  Dam,  Ohio  River,  3140;  movable  dams  in  Ohio 
Kver,  3146. 

Examinations  and  Surveys. — Licking  River,  Ky.,  3155;  Ohio  River  from  Mound 
aty  to  Cairo,  111.,  3185;  Ohio  River  at  or  near  New  Libertv,  111.,  3191;  Ohio 
River  from  Marietta,  Ohio,  to  mouth  of  Bis  Miami  River,  3201;  Ohio  River  at 
Madison,  Ind.,  3215;  river  bank  at  Paducah,  Ky.  (Tennessee  River),  3219. 

APPENDIX  H  H. 

REPORT  OF  MAJ.  CHAS.  F.  POWELL,  CORPS  OF  ENGINEERS. 

iMFBOVEBiENTS. — Monou^hola  River,  W.Va.,  3225;  Monongahela  River,  Pa.,  3228; 
operating  and  care  of  locks  and  dams,  Mononeahela  River,  W.  Va.  and  Pa.,  3233; 
harbor  of  Pittsburg,  Pa.,  3254;  construction  oi  locks  and  dams  at  Herr  Mand, 
above  head  of  Six-mile  Island,  and  at  Springdale,  AU^heny  River,  3257;  Alle- 
gheny River,  Pa.,  3263. 

Examinations  and  Survey. — West  Fork  River,  W.  Va.,  3267;  Youghiogheny  River, 
Pa.,  from  West  Newton  to  its  mouth,  3283. 
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APPENDIX   I  I. 

REPORT  OF  CAPT.  H.  F.  HODGES,  CORPS  OF  ENGINEERa 

iMFifeoyBMBMTB. — MnflkiTignm  River,  Ohio,  8297;  operating  and  care  of  locks  and 
dazDB  on  Mnskii^um  River,  Ohio,  3300;  Little  Kanawha  River,  W.  Va.,  3317;  operat- 
ing and  care  of  lock  and  dam  on  Little  Kanawha  River,  W.  Va.,  3319;  Kanawha 
River,  W.  Ya.,  3322;  operating  and  care  of  locks  and  dams  on  Kanawha  River,  W.  Va., 
3325;  Elk  River,  W.  Va.,  3337;  Gauley  River,  W.  Va.,  3340;  Guyandot  River,  W.  Va., 
3343;  Biff  Sandy  River,  W.  Va.  and  Ky.,  3347;  operating  and  care  of  lock  and  dam  in 
Big  Sandy  River,  W.Va.  and  Ky.,3353;  Tug  Fork  of  Big  Sandy  River,  W.  Va.  and 
Ky.,3357;  Leviaa  Fork  of  Big  Sandy  River,  Kv.,3360;  Kentucky  River,  Ky.,  3303; 
operating  and  care  of  locks  and  dams  in  Kentucky  River,  Kv.,  3369. 

Examinations  and  Survey. — Elk  River,  W.  Va.,  3392;  Guyandot  River,  W.  Va., 
3386;  Big  Sandy  River,  W.  Va.  and  Ky.,  including  Levisa  and  Tug  forks,  3400. 

APPENDIX  J  J. 

REPORT  OF  CAPT.  GEO.  A.  ZINN,  CORPS  OF  ENGINEER& 

iMFBovMOPna. — ^Falls  of  the  Ohio  River  at  Lomsville,  Ky^34d3;  operating  and  care 
of  Louisville  and  Portland  Canal,  Ky.,  3482:  Wahash  River,  Ind.  and  111.,  3497; 
operating  and  care  of  lock  and  dam  at  Giana  Rapids,  Wabash  River,  3498;  White 
laver.  Lid.,  3500;  Green  river,  Ky.,  3601;  operating  and  care  of  locks  and  dams 
on  Green  and  Bsurren  rivers,  Ky.^  ^^^  Rough  River,  Ky.,  8639;  operating  and 
caie  of  lock  and  dam  in  Rouffh  River,  Ky.,  3541. 

EzAiONATiON.— Green  River,  Ky.,  3542. 

APPENDIX  K  K. 

REPORT  OF  MAJ.  CLINTON  B.  SEARS,  CORPS  OF  ENGINEERS. 

Imtbovsbcbntb. — Harbor  at  Grand  Mands,  Minn^3547;  harbor  at  Agate  Bay,  Minn., 
3551;  harbor  at  Duluth,  Minn.,  and  Superior,  Wis.,  3554;  harbor  at  Ashland,  Wis., 
3592;  harbor  at  Ontonagon,  Mich.,  3595;  waterway  from  Keweenaw  Bav  to  Lake 
Sapeiior,  Mich..  3598;  narbor  at  Marquette,  Mich.,  3606j  harbor  of  refuge,  Mar- 
quette Bay,  Mien.,  3608;  harbor  of  refuge  at  Grand  Marais,  Mich.,  3610. 

Examinations  and  Survkys. — Canal  between  Lake  Superior  and  Mississippi  River, 
3613;  harbor  of  refuge  at  Two  Islands,  or  Saxton,  Minn.,  3629;  harbor  at  Port- 
wing,  Wis.,  3630;  Copper  Harbor^  Mich..  3636. 

Habbob  Lenbb. — ^IXulutn  and  Superior  G[arbor,  Minn,  and  Wis.,  3642. 

APPENDIX  L  L. 

REPORT  OF  CAPT.  J.  G.  WARREN,  CORPS  OF  ENGINEERS. 

Imfboykmbnts. — ^Menominee  Harbor,  Mich,  and  Wis.,  3650;  Menominee  River, 
Mich,  and  Wis.,  3653;  Oconto  Harbor,  Wis.,  3654;  Green  Bay  Harbor,  Wis.,  3667; 
Stoigeon  Bay  and 'Lake  Michigan  Ship  Canal,  Wis.,  3659;  operating  and  care  of 
Sturgeon  Bay  and  Lake  Michigan  Ship  Canal,  Wis. ,  3666;  harbor  of  refuge  at  entrance 
of  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal,  Wis.,  3672;  Ahnapee  Harbor, 
Wis.,  3674;  Kewaunee  Harbor,  Wis.,  3679;  Two  Rivers  Harbor,  Wis.,  3681;  Man- 
itowoc Harbor,  Wis.,  3683;  Sheboygan  Harbor,  Wis.,  3687;  Port  Washington  Har- 
bor, Wis.,  3692;  harbor  of  refuge  at  Milwaukee,  Wis.,  3695;  Milwaukee  Harbor, 
Wia.,  3697;  South  Milwaukee  Harbor,  Wis.,  3701;  Racine  Harbor,  Wis.,  3702; 
Kenosha  Harbor,  Wis.,  3706;  Wauk^an  Harbor,  111.,  3709;  Fox  River,  Wis,,  3712; 
operating  and  care  of  locks  and  dams  on  Fox  River,  Wis.,  3721. 

Examinations  and  Subvbts. — ^Menominee  River,  Mich,  and  Wis.,  3739;  harbor  at 
Oconto,  Wis.,  3745;  Green  Bay  Harbor,  Wis.,  3747;  harbor  at  Kewaunee,  Wis.,  3752; 
harbor  at  Two  Rivers,  Wis.,  3759;  Manitowoc  Harbor,  Wis.,  3761;  harbor  at  Port 
Washington,  Wis.,  3766;  harbor  at  Kenosha,  Wis.,  3767;  Waukegan  Harbor,  111., 
3769. 

Habbob  Linbb. — ^Kenosha,  Wis.,  3776. 

APPENDIX  M  M. 

REPORT  OF  MAJ.  J.  H.  WILLARD,  CORPS  OF  ENGINEERS. 

Impbovkmbntb.— Chicago  Harbor,  111.,  3779;  Chicago  River,  111.,  3784;  Calumet  Har- 
bor, DL,  3788;  Calumet  River,  111.  and  Ind.,  3792;  Illinois  River,  111.,  3798;  operat- 
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ing  and  care  of  La^^range  and  Kampeville  Locks  and  Dams^  niinois  River,  3806 j 
Ilunois  and  Mississippi  Canal,  3810;  operating  and  care  of  Illinois  and  Mississippi 
Canal  (canal  around  lower  rapids  of  Rock  River,  El.)  ,3853. 
Examination  and  Survey. — Upper  Illinois  and  Lower  Des  Plaines  rivers,  HL,  3855; 
Chicai^o  River,  111.,  3863. 

APPENDIX  N  N. 

REPORT  OF  CAPT.  CHESTER  HARDING,  CORPS  OF  ENGINEERS. 

Improvements. — Michigan  City  Harbor,  Ind.,  3873;  St.  Joseph  Harbor,  Mich.,  3879; 
St  Joseph  River,  Mich.,  3883;  South  Haven  Harbor,  Mich.,  3884;  Saugatuck  Har- 
bor, Mich.,  3887;  Kalamazoo  River,  Mich.,  3890;  Holland  (Black  Lake)  Harbor, 
Mich.,  3891;  Grand  Haven  Harbor,  Mich.,  3895;  Grand  River,  Mich.,  3899;  Muske- 
gon Harbor,  Mich.,  3905;  White  Lake  Harbor,  Mich.,  3909;  Pentwater  Harbor, 
Slich.,  3913;  Ludington  Harbor^  Mich.,  3916;  Manistee  Harbor,  Mich..  3919;  harbor 
of  refuge  at  Portage  Lake,  Manistee  County,  Mich.,  3922;  Frankfort  Harbor,  Mich., 
3925;  Charlevoix  Harbor,  Mich.,  3928;  Petoskey  Harbor,  Mich.,  3932;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  3933. 

Examinations. — Muskegon  River,  Mich.,  3934;  channel  from  Lake  Michigan  to  Stony 
Lake,  Mich.,  3939;  Arcadia,  Mich.,  3942. 

PART   VI 
APPENDIX  O  O. 

REPORT  OF  LIEUT.  OOL.  G.  J.  LYDECKER,  CORPS  OF  ENGINEERS. 

Improvements. — Ship  canal  connecting  the  waters  of  the  Great  Lakes  between  Chi- 
cago, Duluth,  and  Buffalo,  3947;  St.  Marys  River  at  the  Falls,  Mich.,  3952;  o|Kr- 
ating  and  care  of  St.  Marys  Falls  Canal,  Mich.,  3956;  Hay  Lake  Channel,  St.  Marys 
River,  Mich..  3969;  Cheboygan  Harbor,  Mich.,  3973;  Alpena  Harbor  (Thunder 
Bay  Kiver),  Mich..  3975;  Saginaw  River,  Mich.,  3978;  Sebewaing  River,  Mich., 
8981;  harbor  of  refuge  at  Sandbeach,  Lake  Huron,  Mich.,  3983;  mouth  of  Black 
River,  Mich.,  3986;  Slack  River  at  Port  Huron,  Mich.,  3987;  Pine  River,  Mich., 
3989;  Belle  River,  Mich.,  3991;  St  Clair  Flats  Canal,  Mich.,  3993;  operating  and 
care  of  St.  Clair  Flats  Canal,  Mich.,  3994;  Clinton  River,  Mich.,  3996;  Detroit 
River,  Mich.,  3997:  Rouge  River,  Mich.,  4006. 

Examinations  and  Surveys. — Mackinac  Harbor,  Mich.,  4008:  Cheboygan  Harbori 
Mich.,  4012;  Detroit  River,  Mich.,  4015. 

APPENDIX  P  P. 

REPORT  OF  COL.  JARED  A.  SMITH,  CORPS  OF  ENGINEERa 

Improvements. — Monroe  Harbor,  Mich.,  4019;  Toledo  Harbor,  Ohio,  4022;  Port 
Clinton  Harbor,  Ohio,  4038;  Sandusky  Harbor,  Ohio,  4042;  Huron  Harbor,  Ohio, 
4051;  Black  River  (Lorain)  Harbor,  Ohio,  4054;  Cleveland  Harbor,  Ohio,  4063; 
Fairport  Harbor,  Ohio,  4070;  Ashtabula  Harbor,  Ohio.  4075;  breakwater  construc- 
tion at  harbors  on  Lake  Erie,  4084;  Conneaut  Harbor,  Ohio,  4091;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  4094. 

APPENDIX  Q  Q. 

REPORT  OF  MAJ.  T.  W.  SYMONS,  CORPS  OF  ENGINEERS. 

Imfrovements. — Erie  Harbor,  Pa.,  4099;  harbor  at  Dunkirk,  N.  Y.,  4108;  Buffalo 
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ANNUAL  REPORT  OF  THE  MISSISSIPPI  RIVER  COMMISSION  FOR  THE 

FISCAL  YEAR  ENDING  JUNE  SO,  1900, 

Army  Buildiko*, 
New  York  Clty^  June  30.  1900. 

Sm:  The  Mississippi  River  Commission  has  the  honor  to  submit  its 
anDual  report  for  the  fiscal  year  ending  June  30,  1900. 

The  sundry  civil  act  of  March  3,  1899,  appropriated  the  sum  of 
$2,583,333  for  the  improvement  of  the  Mississippi  River,  from  which 
the  following  allotments  were  made  prior  to  June  30, 1899: 

Mu«ifi8ippi  RiYer  Ck>minia8ion $36,000 

SorveyB,  gauges,  and  obeervations 70,000 

Dredges  and  dredging 358,400 

Experimental  low-water  dikes 50, 000 

Plum  Point  Reach,  repair  and  presentation  of  works 60, 000 

Hopefield  Bend,  repair  and  pre8er\ation  of  works 60, 000 

Plant,  First  and  Second  districts 25,000 

Smreyg,  First  and  Second  districts 5, 000 

Ashbrook  Neck,  repair  and  preservation  of  works 20, 000 

Lake  Providence  revetment,  repair  and  extenMon 60,  (XK) 

Plant,  Third  district 60,  (KH) 

Purveys,  Third  district 5,000 

KempeBend  revetment 180,000 

Plant,Fourth  district 64,444 

Surveys,  Fourth  district 5,000 

Levees 1,250,000 

Hickman,  Ky.,  repairs  to  revetment 6, 000 

Greenville,  Miss.,  repairs  to  revetment 26,000 

Bondonuit,  1a.,  bans  protection 10, 000 

Reserved  for  future  allotment 78, 489 

The  same  act  also  specifically  provided  for  the  expenditure  of  the 
Bums  named  at  the  following  points: 

New  Madrid;  Mo.,  Harbor $40,000 

CamthersvillejMo.,  Harbor 35,000 

Helena,  Ark.,  Harbor 30,000 

Greenville,  Miss.,  Harbor 50,000 

The  river  and  harbor  act  of  March  3, 1899,  provided  for  the  expendi- 
ture of  the  following  amounts  under  the  direction  of  the  Mississippi 
Kver  Commission: 

Harbor  of  Natchez  and  Vidaha, Miss,  and  La... a $50,000 

Harbor  of  New  Orleans 110,000 

Rectification  of  Bed  and  Atchafalaya  rivers 25,000 

From  the  sum  of  $78,489,  reserved  for  future  allotments  from  the 
appropriation  made  by  the  sundry  civil  act  of  March  3,  1899,  the  fol- 
lowing allotments  were  subsequently  made  to  meet  emergencies  or 
changes  in  condition  of  the  several  works  in  charge  of  the  Commission: 

Pium  Point  Reach,  repairs  to  revetment $8,000 

Ashport  Bend,  repairs  to  revetment 20,000 

Bondnrant,  bfuik  protection  at 10,000 

MiflBifiBLppi  Biver  Commission 40,489 

78,489 
4526 
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The  sundry  civil  act  of  June. 6,  1900,  appropriated  the  sum  of 
12,250,000  for  continuing  the  improvement  of  the  Mississippi  River 
from  Cairo  to  the  Passes,  from  which  the  following  allotments  have 
been. made: 

Surveys,  gauges,  and  observations $40,000 

Dredges  and  dredging 400,000 

Surveys,  First  and  S^nd  districts 5,000 

Leve^: 

tipper  St.  Francis  district 20,000 

LowefSt  Francis  district 114,500 

White  River  district 50,000 

Upper  Yazoo  district 94,000 

Lower  Yazoo  district 150,000 

Upper  Tensas  district 300,000 

Lower  Tensas  district 110,000 

Atchafalaya  district 56,000 

Lafourche  district 28,000 

Barataris  district 14,000 

Pontchartrain  district 50,000 

Lake  Borgne  district 14,500 

Plum  Point  Reach 80,000 

HopefieldBend 50,0(5b 

Plant 25,000 

Experimental  dikes 20,000 

Surveys,  Third  district 5,000 

Ashbrook  Neck  revetment 70, 000 

Lake  Providence  revetment 75, 000 

Repairs  to  existing  works 50, 000 

Stone 50,000 

Plant 25,000 

Surveys,  Fourth  dii?trict 5,000 

Kempe  Bend  revetment 150, 000 

Giles  Bend  revetment 150,000 

Plant 25,000 

Reserved  for  allotment  at  discretion  of  president  of  the  Mississippi  River 

Commission 25,000 

Total 2,250,000 

The  sundry  civil  act  of  March  3, 1899,  terminated  the  second  four- 
year  continuing  appropriation  for  the  improvement  of  the  Mississippi 
Kiver.  After  an  experience  of  eight  years  in  administering  the  work 
of  the  Government  under  this  svstem,  the  Commission  feels  qualified 
to  express  an  opinion  in  favor  ox  its  efficiency  and  economy  in  connec- 
tion with  the  works  in  its  charge.  The  assurance  of  a  regular  and 
uniform  appropriation  makes  possible  more  foresight  and  system  in 
both  office  and  field  on  the  part  of  the  Commission  and  of  the  engi- 
neei's  in  immediate  charge  of  the  work.  With  the  expectation  of  con- 
tinuous service  a  stronger  corps  of  assistants  and  employees  can  be 
organized,  and  contractors  of  larger  means  and  better  equipment  are 
attracted.  Better  administration  and  rates  are  therefore  obtained. 
On  account  of  the  character  of  the  work,  and  the  climate  in  which  it  is 
conducted,  a  large  part  of  the  cost  of  the  improvement  is  in  the  build- 
ing, repair,  and  preservation  of  plant.  Deterioration  goes  on  at  a 
rapid  rate  irrespective  of  use.  It  is  therefore  of  much  economic 
importance  to  keep  it  constantly  employed;  to  wear  it  out  rather  than 
let  it  rot.  Without  regularity  in  appropriations  the  part  of  each 
which  it  is  necessary  to  reserve  as  a  precaution  in  order  to  lay  up  and 
preserve  the  plant  and  to  protect  the  work  during  an  indefinite  inter 
val  before  the  resumption  of  operations  reduces  the  quantity  of  work 
done,  postpones  results,  and  increases  costs.    These  ai'e  some  of  the 
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considerations  which  make  for  economy  in  the  system  of  continuing 
appropriations  which  we  have  the  honor  to  recommend. 

The  first  continuing  appropriation  made  for  the  improvement  of  the 
Mississippi  Biver,  in  the  river  and  harbor  act  of  1892,  received  an  inter- 
pretation which  allowed  the  Commission  to  make  continuing  contracts, 
only  limited  by  the  time  and  amount  fixed  by  the  appropriation  act.* 
The  second  continuing  appropriation,  in  the  river  and  harbor  act  of 
1896,  was  interpreted  as  Imiiting  the  right  of  contract  of  the  Commis- 
.sion  to  the  year  and  amount  for  which  each  appropriation  was  made. 
It  is  the  experience  of  the  Commission  that,  if  not  inconsistent  with 
other  interests,  the  former  system,  allowing  contracts  limited  only  by 
the  time  and  amount  for  which  the  Government,  in  the  original  act, 
has  declared  its  intention  to  make  appropriations,  allows  the  use  of  the 
advantages  which  have  been  cited  to  a  greater  extent  than  does  the  act 
of  1898. 

MISSISSIPPI  BTVEB  COMMISSION. 

Capt.  Mason  M.  Patrick,  Corps  of  Engineers,  U.  S.  A.,  secretary; 
.««,  Pnll«*,.  Boildmg,  oon„r  Pi.,  „d  Se™U.  *«U^  St.  Lou,^ 

During  the  past  year  the  Mississippi  River  Commission  held  three 
s^essions.  The  first  two  were  held  at  the  office  of  the  Commission, 
St  Louis,  on  November  4,  1899^  and  March  14,  1900,  and  both  were 
followed  by  inspections  of  the  nver  from  St.  Louis  to  New  Orleans, 
and  of  the  works  in  progress.  During  these  inspections  daily  meetings 
were  held  for  the  transaction  of  the  Commission's  business,  and  with 
corporations  or  citizens  interested  in  local  improvements.  The  last 
meeting  was  held  June  25  to  28,  1900,  at  the  Army  Building,  New 
York  (Sty,  after  the  passage  of  the  sundry  civil  bill  making  an  appro- 

S nation  for  the  coming  fiscal  year,  for  the  purpose  of  considering  the 
istribution  of  the  sum  provided  for  the  improvement  of  the  Missis- 
sippi £iver,  and  for  the  preparation  of  the  annual  report 

SUBYETS,  GAUGES,  AND  OBSEBVATIONS. 

The  survey  of  the  river  from  the  head  waters  to  the  Head  of  the 
Passes,  the  preservation  and  recording  of  gauges  and  plant,  and  the 
observation  of  the  hydraulic  data  necessary  for  a  proper  study  of  the 
improvement  of  the  river  have  received  attention  during  the  year. 

The  topography  and  hydrography  have  been  completed  from  the 
Head  of  the  Passes  up  to  St.  Paul,  Minn.  Beyond  this  the  precise 
leveling  has  been  extended  to  Aitkin,  Minn.,  and  between  these  two 
points  much  of  the  other  field  work  has  been  done.  A  reconnaissance 
uas  been  made  to  the  drainage  basin  of  Lake  Itasca,  and  over  the  inter- 
mediate parts  of  the  river.  Beside  the  levels  following  the  course  of 
the  stream,  side  lines  connect  with  Lake  Michigan  at  Chicago  and  with 
I^ke  Superior  at  Duluth.  Other  lines  of  great  importance  have  also 
been  rerun  from  New  Orleans  to  connect  with  the  Gulf  of  Mexico  at 
the  mouth  of  the  Mississippi  River,  and  at  Biloxi,  Miss.  The  object 
of  these  was  to  investigate  the  subsidence  of  bench  marks  at  and  about 
the  Passes  of  the  river  which  previous  levels  had  indicated.  They 
»Bem  to  establish  a  settlement  of  about  1  foot  in  eighteen  years  at  Port 
^Ws,  as  referred  to  Biloxi.  The  subject  is  of  sufficient  interest  and 
UDportuice  to  be  followed  by  connecting  the  bench  marks  in  the  alluvial 


4528      BEPOBT   OF  THE   CHIEF   OF   ENOINEEBSy  U.  8.  ABMT. 

deposits  about  the  lower  parts  of  the  Mississippi  River  and  its  Passes 
with  others  in  the  tertiary  formation  of  Mississippi,  which  may  be 
assumed  as  permanent,  ana  checking^  their  relative  levels  at  intervals, 
as  well  as  by  the  continuance  of  tioal  observations  at  Biloxi  and  East 
Bay.  Evidences  of  a  geological  subsidence  of  the  Gulf  coast  of  Loui- 
siana and  other  States  to  the  eastward  have  been  observed;  but,  from 
its  rapidity,  it  is  probable  that  the  settlement  at  South  Pass  indicated 
by  these  levels  is  rather  the  result  of  the  compression  by  its  own 
weight  of  the  loosely  deposited  material  at  the  mouth  of  the  river  than 
of  an  earth  movement. 

Besides  these  surveys,  the  work  of  the  Commission's  office  at  St.  Louis 
has  included  investigations  of  the  relative  scour  and  fill  in  pools  and 
on  bars,  the  maintenance  and  recording  of  gauges,  observations  of 
the  extremes  and  slopes  of  high  and  low  water,  discharge  measure- 
ments at  different  stages,  the  care  of  the  surveying  plant  and  outfit, 
the  reduction  of  field  notes,  the  preparation  and  publication  of  charts, 
the  designing  of  new  dredges  and  dredging  outfit,  the  care  thereof, 
their  operation  when  required  by  low  stages  in  the  river,  and  also  the 
conduct  of  experimental  dike  work  for  low-water  improvement.  These 
duties  may  be  described  as  follows: 

Great  importance  attaches  to  the  transfer  of  deposited  material  from 
bar  to  pool,  and  from  pool  to  bar,  during  the  different  stages  of  the 
river  year.  To  study  these,  an  observation  party  has  been  stationed 
at  New  Madrid  to  repeat  cross  sections  over  a  length  of  river  in  which 
bar,  pool,  and  reversion  point  are  found.  The  results  of  the  year's 
observations  have  not  yet  been  reduced. 

The  established  gauges  require  annual  inspection  and  repair  in  order 
to  give  certainty  to  this  most  important  oi  all  river  records.  This 
record  is  complete  for  nearly  thirty  years,  and  serves  the  interests  of 
navigation,  channel  improvement,  and  levee  building. 

Maximum  and  minimum  stages  of  each  year's  water  are  observed, 
at  intervals  not  exceeding  5  miles,  from  Cairo  to  Fort  Jackson.  These 
records  are  of  importance  in  ascertaining  the  effect  of  channel 
improvement  and  levees,  both  on  the  height  of  the  floods  and  the  bed 
of  the  river.  Discharge  measurements  at  high  and  low  stages  con- 
tinue to  be  taken  as  frequently  as  the  opportunity  occurs. 

For  these  series  of  observations  an  extensive  outfit  of  boats,  tools, 
and  instruments  are  required,  and  the  maintenance  of  these  in  such 
condition  as  to  be  available  for  service  at  the  extremes  of  high  and 
low  water,  as  well  as  at  intermediate  periods,  is  important. 

The  Commission  publishes  three  maps,  viz:  One  of  the  alluvial 
valley,  from  the  Passes  to  the  head  waters,  on  a  scale  of  1  inch  to  5 
miles;  another  of  the  river,  within  the  same  limits,  on  a  scale  of  1 
inch  to  1  mile,  and  detailed  charts  of  the  river,  on  a  scale  of  1  to 
20,000.  The  first  is  complete,  as  is  also  the  second  from  the  Gulf  to 
Lansing,  Iowa,  in  60  sheets,  and  the  third  from  the  Head  of  the  Passes 
to  La  Crosse,  Wis.,  in  165  sheets.  The  results  of  comparative  surveys 
are  added  to  these  maps,  and  a  record  of  works  of  improvement  placed 
on  them.  The  reduction  of  field  notes,  mapping,  drawing,  and  other 
preparation  for  publication  require  a  considerable  office  force. 

The  building,  maintenance,  and  operation  of  dredges  constitute  a 
large  part  of  the  work  of  the  Commission.  The  project  which  was 
adopted  in  1896  for  the  improvement  of  low-water  navigation  by 
hydraulic  dredges  of  capacity  sufficient  to  open  a  channel  through  a  bar. 
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in  very  few  days,  wide  and  deep  enough  to  give  relief  to  navigation, 
and,  to  a  great  extent,  to  direct  the  flow  of  the  current  along  the  line 
of  least  resistance,  has  met  with  sufficient  success  to  justify  its  con-' 
tinuance.  A  navigable  depth  of  8i  feet  was  maintained  during  the 
past  low-water  season  from  Cairo  to  New  Orleans. 

The  Commission  had  in  the  field  during  the  season  five  dredges. 
One  or  more  of  them,  as  occasion  required,  were  in  operation  from 
August  11  to  November  26.  An  auxiliary  fleet  of  towboats  and 
teoaers  is  necessary  for  the  operation  of  these  dredges. 

It  is  expected  that  during  the  coming  low-water  season  there  will  be 
nine  dredges  in  commission. 

The  successful  opening  of  a  low-water  channel  through  a  bar 
depends  largely  upon  the  water  conditions  presented  by  the  season 
and  upon  the  skill  with  which  a  location  is  made.  Experience  shows 
that  if  the  stage  remains  constant  or  steadily  falls  a  channel  oncd 
opened  will  remain  in  good  condition  throughout  low  water;  also, 
that  if  it  is  located  on  lines  that  the  current  in  seeking  a  crossing  will 
readily  follow,  it  will  not  only  remain  open  but  will  steadily  improve. 
This  is  clearly  shown  in  the  accompanying  plates,  6-50,  and  particu- 
larly in  those  of  Cherokee,  Hickmans,  Island  34,  Presidents  Island, 
and  Fleeces  crossings. 

The  dredges  under  construction  are  designed  to  be  self-propelling, 
with  the  expectation  of  reducing  the  cost  and  time  of  operation  and 
of  removal  from  point  to  point.  Other  changes  have,  from  time  to 
time,  been  made  to  decrease  cost  and  increase  efficiency,  and  it  is  the 
intention  of  the  Commission  during  the  coming  season  to  make  a 
careful  investigation  as  to  the  type  of  pump  best  adapted  to  deal  with 
water  discharged  at  high  velocities  and  heavily  charged  with  sand. 
Reference  is  invited  to  the  report  of  Capt.  Mason  M.  Patrick,  Corps 
of  Engineers,  U.  S.  A.,  secretary  of  the  Commission,  Appendix  2,  for 
a  full  description  of  the  dredging  fleet,  the  proposed  additions,  its 
operations,  and  the  directions  in  wnich  investigations  have  been  and 
are  bein^  made  to  increase  its  efficiency. 

It  is  tne  opinion  of  the  Commission  that  hydraulic  dredging  has 
proved  to  be  a  successful,  economical,  and  reliable  means  of  low- water 
channel  improvement,  and  that  such  part  of  the  attention  and  funds 
at  the  disposal  of  the  Commission  as  is  necessary  should  be  devoted  to 
its  further  development. 

Experimental  dike  work  for  the  relief  of  navigation  during  the  low 
stages  was  tried  at  two  places.  Point  Pleasant  and  Cherokee  Crossing. 
It  is  Qot  thought  that  either  the  season  or  the  locations  were  favora- 
ble, so  the  results  are  not  conclusive  as  to  the  merits  of  such  structures, 
when  required  at  critical  times  and  over  extensive  areas. 

For  further  details  of  all  the  foregoing  work  of  the  Commission, 
reference  is  invited  to  the  report  before  mentioned,  of  the  secretary, 
Captain  Patrick,  and  to  those  of  his  assistant  engineers. 

4 

CHAKKBL  WOBKS  AND  BANS  BETETICENT  IN  THE  SEVERAL  DISTBI0T8. 

WorJss  (ibove  Gdro. — Office  at  custom-house,  St.  Louis,  Mo.,  Capt. 
Edward  Burr,  Corps  of  Engineers,  U.  S.  A. 

The  river  and  harbor  act  of  July  6, 1884,  appropriated  $50,000  for 
the  purpose  of  extending  the  revetment  work  which  had  been  put  in 
to  check  tiie  bank  erosion  in  the  rear  of  Cairo,  111.,  the  work  to  be 
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done  under  the  direction  of  the  Mississippi  River  Commission.  Mat- 
tress work  and  repairs  to  stone  paving  were  done  there  in  1884  to  1886 
and  some  additional  repairs  were  made  in  1898.  The  work  has  been 
entirely  successful,  and  no  work  has  been  necessary  during  the  past 
year.     An  unexpended  balance  of  $7,361  remains  on  hand. 

Fi/rat  district^  Jrom  Cairo ^  III.^  to  foot  of  Mand  Ifl^  SW  milea. — 
Office,  36  Equitable  Building,  Memphis,  Tenn. ;  district  officer,  Capt. 
E.  Eveleth  Winslow,  Corps  of  Eng-ineers,  U.  S.  A. 

Construction  work  for  channel  improvement  and  for  the  protection 
of  caving  bemks  has  been  done  by  the  Commission  at  the  following 
localities  in  this  district  during  the  past  fiscal  year: 

Hichma/n^  Ky.^  36  miles  bdow  Cairo^  left  hank. — Work  was  neces- 
sary here  to  repair  injury  done  to  the  revetment  by  the  discharge  of 
local  drainage,  at  a  cost  to  the  Government  of  over  $2,500.  Otherwise 
the  work  has  remained  in  good  condition. 

JVew  Madrid^  Mo,^  71  miles  helmo  Cairo ^  right  harik. — ^The  work  of 
bank  protection  previously  done  at  this  point,  3,650  feet  long,  remained 
in  ffood  condition,  the  repairs  needed  being  few  and  slight.  The  sea- 
son's work  consisted  of  a  downstream  extension  of  uie  revetment, 
giving  it  an  aggregate  length  of  4,600  feet,  and  the  placing  of  small 
mats  at  the  mouths  of  two  ba3^ous  below  the  town  where  washouts 
had  occurred.  The  present  length  of  the  revetment  fully  protects 
that  part  of  the  bank  occupied  by  the  town. 

Caridhersmlle^  Mo,^  110  miJ^  hdo^o  Cairo.,  riaht  ha/nk. — ^The  rapid 
caving  of  the  bank  on  which  that  town  is  situatea  led  to  appropriations 
in  the  sundry  civil  acts  of  1898  and  1899  for  its  protection.  The  work 
has  been  actively  prosecuted  during  the  two  past  working  seasons,  and 
now  has  an  extension,  in  good  condition,  of  1,890  feet.  It  is  impor- 
tant that  the  work  should  be  extended  some  distance  downstream, 
and  that  the  upper  bank  revetment  should  be  carried  to  a  higher  level. 
Injury  has  also  been  done  here  to  the  work  by  the  mismanagement  of 
the  local  drainage,  such  as  has  been  reported  on  at  Hickman. 

Phim  Povrvt  Meach^  H7  to  186  miles  helow  Cairo. — ^The  year's  work 
at  this  well-known  part  of  the  river  consisted  in  the  necessary  repairs 
of  63,000  linear  feet  of  revetment,  and  of  the  dike  and  dam  systems 
for  the  closure  of  Elmot  and  Island  30  chutes.  The  extreme  width  of 
the  river  here,  and  its  subdivision  into  competing  channels,  makes  the 
maintenance  of  these  last-mentioned  worlts  of  great  importance. 
Daniels  Point  revetment,  8,800  feet  long,  needed  extensive  repairs. 
Ashport  Bend  revetment,  19,234  feet  long,  is  generally  in  good  order, 
and  the  repairs  needed  were  slight.  Fletchers  Bend,  in  which  17,700 
linear  feet  of  bank  protection  has  been  built,  needed  extensive  repairs; 
16,300  feet  of  it  now  stands  in  good  condition.  Osceola  Bar  revet- 
ment, 5,500  feet  long,  also  required  repairs. 

Much  of  the  work  of  maintenance  necessary  this  year  was  due  to  the 
fact  that  the  work  was  among  the  earliest  done  on  the  river,  and  at  a 
time  when  the  methods  of  construction  were  far  inferior  to  those  now 
used. 

The  Gold  Dust  Dam,  which,  for  the  reasons  before  given,  is  a  work 
of  much  importance  in  connection  with  the  navigation  of  the  reach, 
also  received  repair,  partly  in  closing  a  gap  and  partly  in  restoring 
the  grade  which  had  been  lost  by  settlement.  After  this  repair  work 
was  completed  further  damage  occurred,  and  other  methods  of  closing 
this  chute  wiU  be  investigated. 
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The  12  miles  of  levee  which  was  built  along  the  left  bank  of  the 
reach  and  is  thought  to  have  contributed  materially  to  the  improve- 
ment of  local  navigation,  received  injury  in  the  fiood  of  1897,  and 
^ould  be  restored  to  its  former  efficiency. 

Reference  is  invited  to  the  report  of  Capt.  E.  E.  Winslow,  executive 
officer  of  the  district,  and  to  those  of  his  assistant  engineers,  for  a  full 
description  of  tlie  improvements  on  this  part  of  the  river  and  for 
details  of  the  season's  work.     (Appendix  3.) 

Second  district^  frorn  the  foot  of  Island  Ifi  to  the  mouth  of  ^Vhite 
Rwer^  176  miles. — Office^  86  Equitable  Building,  Memphis,  Tenn.; 
district  officer,  Capt.  E.  Eveleth  Winslow,  Corps  of  Engineers,  U.  S.  A. 

Hop^idd  Bena,  Arkansas^  227-230  miles  helmo  Cairo.,  right  hank. — 
This  revetment  was  completed  in  1889,  with  a  length  of  16,200  feot. 
Since  then  repairs  have  been  made  from  time  to  time.  It  now  stands  in 
good  condition.  It  is  a  work  of  the  greatest  importance,  since  upon 
me  prevention  of  further  recession  of  Hopefield  Bend  and  Point  by 
this  bank  protection  depends  the  preservation  of  Memphis  IIarl>or. 
The  loss  of  Hopefield  Point  means  a  sand  bar  along  the  Memphis  front. 
In  fact,  during  the  delay  in  the  completion  of  the  revetment  from  the 
&ilure  of  appropriations,  the  point  receded  far  enough  to  cause  the 
loss  by  deposit  of  a  large  part  of  the  upper  end  of  the  harbor.  C/on- 
siderable  work  has  been  done  on  the  revetment  during  the  past  season, 
mainly  in  replacing  the  older  and  inferior  work,  which  showed  signs 
of  weakness,  with  mats  built  by  more  recent  and  reliable  methods.  It 
IS  thougbt  advisable  that  a  short  downstream  extension  be  built  around 
the  point,  and  that  the  upper  bank  revetment  of  stone  be  carried,  in 
places,  to  a  higher  level. 

WclflivDer^  230  mdlesbdow  Cairo^  left  ha/nh. — ^This  work  of  improve- 
ment, started  under  an  appropriation  in  the  river  and  harbor  act  of 
1896,  consists  in  keeping  a  small  stream,  tributary  to  the  Mississippi 
at  the  upper  limit  of  the  city  of  Memphis,  free  from  the  deposit  caused 
by  back  water  and  from  the  sawmill  and  manufacturing  refuse  annually 
sunk  in  it.  It  is  of  considerable  local  commercial  importance,  but  its 
navigable  condition  is  dependent  upon  annual  appropriations  and 
work.  A  dredge  boat  has  been  acquired,  and  dump  scows  will  be 
readv  for  the  work  of  the  coming  low-water  season. 

Memphis  Hanrbor^  230-232  mdles  idow  Cairo,  left  ha/nJc. — ^The  revet- 
ment work  protecting  the  harbor  front  of  Memphis  was  built  jointly 
by  the  Government  and  the  citizens.  It  was  commenced  in  1884  above 
the  city,  and  the  last  extension,  built  in  1898,  connected  with  the 
revetment  of  the  railroad  company  protecting  the  bridge  pier  below 
the  city.  Whatever  repairs  were  needed  have  been  made  by  the  Gov- 
ernment. It  is  now  in  good  condition,  but  its  importance  is  such  that 
funds  should  be  available  for  repairs  at  any  time. 

ndena  Harbor^  306  miles  hdow  Cairo^  right  iamJc. — This  improve- 
ment has  an  extension  of  4,900  feet  along  the  lower  part  of  tne  city 
front.  During  the  past  year  the  work  consisted  of  both  repairs  and 
extensions.  It  is  now  in  good  condition,  but  the  building  of  tne  upper 
bank  revetment  to  a  higher  level  is  considered  advisable. 

Reference  is  invited  to  the  report  of  Capt.  E.  E.  Winslow,  executive 
officer  of  the  district,  and  to  the  reports  of  his  assistant  engineers  for 
foil  description  of  the  work  in  this  part  of  the  river  and  for  details  of 
the  season^  work.    (Appendix  8.) 
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Third  district^  Jrom  the  mmtth  of  the  White  River  to  Warrenton^ 
Miss^^  2H,  miles, — Office,  64  Equitable  Building,  Memphis,  Tenn.;  dis- 
trict officer,  Oapt.  H.  C.  Newcomer,  Corps  of  Engineers,  U.  S.  A., 
until  December  30. 1899,  and  from  tliat  date,  Capt.  CT  L.  Potter,  Corps 
of  Engineers,  U.  S.  A. 

Improvement  work,  under  the  Mivssissippi  River  Commission,  has 
been  conducted  at  the  following  localities  m  this  district:  Ashbrook 
Neck,  Greenville,  Lake  Providence,  and  Delta  Point. 

Aslihrook  Neck^  44j6  mile^  below  Cairo ^  left  hank. — ^This  work  was 
inaugurated  ten  years  ago  to  prevent  a  cut-off  in  the  extremely  tortu- 
ous part  of  the  river  between  Arkansas  City  and  Greenville,  known  as 
"The  Bends."  Of  three  exceedingly  elongated  points,  Ashbrook  was 
chosen  as  the  most  threatening,  being  some  12  miles  around  and  only 
about  2,000  feet  across.  The  protection  commenced  in  1890  has  been 
extended  over  a  length  of  bank  of  nearly  10,000  feet.  Necessary 
repairs  have  been  made  from  time  to  time,  some  during  the  past  season. 
The  work  is  now  in  good  condition,  but  will,  in  the  early  future,  need 
both  repair  and  an  extension  upstream,  as  caving  has  become  more 
active  above  the  head  of  the  work. 

Greenville  (Miss.)  Harbor^  ^78  miles  hdow  Cairo, — Work  was  com- 
menced on  the  Greenville  front  in  1887,  at  which  time  the  site  of  the 
town  was  threatened  by  rapid  caving.  The  earliest  work  was  a  system 
of  spur  dikes,  which  was  changed  in  1891  to  a  continuous  revetment. 
This  has  been  repaired,  as  occasion  required,  and  extended  from  year 
to  year  until  the  work  has  now  a  length  of  about  14,600  feet,  in  good 
order,  except  some  repairs  which  could  not  be  completed  during  the 
past  working  season  for  lack  of  time  and  plant. 

Lake  Providence  revetment ^  5Ift  miles  below  Cairo^  right  bank, — ^This 
improvement,  together  with  those  at  Ashbrook  Neck  and  Greenville 
Harbor,  before  mentioned,  is  illustrative  of  three  important  classes  of 
work  to  which  bank  protection  is  applicable.  At  Ashbrook  Neck  a 
cut-off  has  been  prevented,  which,  if  allowed,  would  have  so  changed 
the  course  of  the  river  in  the  vicinity  that  two  other  cut-offs  would 
have  inevitably  followed,  together  with  an  increase  of  caving  and  the 
destruction  of  a  considerable  part  of  the  levee  system  of  the  Yazoo 
and  Tensas  basins. 

The  bank  protection  at  Greenville  has  saved  the  most  important 
trading  and  railroad  center  of  the  Yazoo  Basin. 

At  Lake  Providence  the  river  threatened  to  cave  through  the  levee 
into  an  old  cut-off  lake.  The  bank  has  been  successfully  protected  by 
revetment  in  order  to  maintain  the  present  levee  and  prevent  the 
necessity  of  a  new  one  around  the  lake.  As  this  would  have  been  many 
miles  in  length  and  included  the  damming  of  the  Tensas  River  and  Bax- 
ters Bayou,  the  present  work  is  of  great  importance.  It  was  com- 
menced in  1890;  it  has  a  length  of  about  11,000  feet,  and,  with  slight 
exeepfions,  is  in  good  order.  Its  extension  upstream  to  cover  that  part 
of  the  bank  whicn  is  still  caving  is  of  importance. 

Delta  Pointy  698  miles  below  Cairo ^  right  bank, — ^This  is  still  another 
illustration  of  the  useful  application  of  bank  protection.  The  Vicks- 
burg  cut-off  of  1876  promptly  removed  the  harbor  some  miles  from 
tiie  city  front.  The  distance  to  which  it  was  removed  was  limited  by 
the  resistance  of  Delta  Point,  and  it  was  of  great  importance  that  any 
further  recession  should  be  prevented.    Revetment  was  commenced 
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in  1878,  and  since  that  time  the  point  has  been  held,  thus  maintaining 
a  condition  under  which  the  improvement,  if  not  the  restoration,  of 
the  harbor  is  possible.  Considerable  repairs  were  made  during  the 
past  season,  and  it  is  now  necessary  that  an  upstream  extension  should 
be  made  as  soon  as  funds  can  be  provided.  Kef erence  is  invited  to  the 
report  of  Capt.  C.  L.  Potter,  executive  officer  of  the  district,  and  to 
the  reports  of  his  assistant  engineers  for  full  description  of  the  work 
in  this  part  of  the  river,  and  for  details  of  the  season's  work  (Appen- 
dix 4). 

Fourth  district^  from  Warrenton^  JUtas.,  to  the  Head  of  the  Pcuisea, 
453  miles. — Office  3232  Prytania  street.  New  Orleans,  La.;  district 
officer,  Maj.  Geo.  McC.  Derby,  Corps  01  Engineers,  U.  S.  A. 

Improvements  in  this  district  have  been  conducted  at  the  following 
localities:  Kempe  Bend,  Natchez  and  Vidalia  Harbor,  the  junction  of 
the  Mississippi,  Red,  and  Atchafalaya  rivers,  and  New  Orleans  Harbor. 

Kempe  Bma^  668  miles  helow  Cairo ^  right  bank. — The  levee  along 
this  bend  follows  the  narrow  remaining  strip  of  high  ground  between 
the  river  and  a  swamp  of  unusual  depth  and  area.  Both  the  levee  and 
its  location  are  closely  threatened  by  caving.  If  lost,  the  continuity 
of  the  levee  protecting  the  Tensas  Basin  could  onlv  be  restoriMi  by 
building  a  line  around  the  swamp,  at  a  cost  consicferably  exceeding 
*500,O0O.  It  is  doubtful  if  this  could  be  done  in  a  single  season.  The 
situation  is  in  many  respects  similar  to  that  at  Lake  Providence,  in  the 
third  district,  before  described.  For  the  reasons  given,  it  was  decidod 
by  the  Commission  to  protect  the  bank  by  a  revetment.  Thin  was 
commenced  as  soon  in  tne  season  as  the  river  conditions  would  permit, 
and  before  work  was  stopped  by  high  water  upward  of  4,000  linear 
feet  were  completed.  It  is  quite  evident  that  it  is  a  case  of  emergency 
to  extend  the  revetment  both  up  and  down  stream  during  the  coming 
season. 

Owing  to  the  remoteness  of  any  stone  supply  from  the  works  of 
improvement  in  this  district,  the  cost  of  this  necessary  part  of  the 
material  for  bank  protection  has  always  been  excessive.  Extensive 
"experiments  have  therefore  been  conducted  by  the  district  officer  here 
and  at  Giles  Bend,  to  be  mentioned  hereafter,  to  substitute  concrete  or 
brick.  The  observed  results  are  encouraging,  but  conclusions  can  not 
be  reached  until  a  low-water  season  has  passed.  The  work  is  now  in 
good  condition. 

Natchez  {Miss.)  and  Vidalia  (La.)  Harhor^  700  miles  helow  Cairo. — 
The  preservation  of  this  harbor  is  dependent  upon  the  prevention  of  a 
cut-off  through  a  long  and  narrow  point  immediately  above,  by  the 
revetment  of  Giles  Bend,  on  its  upper  side.  Work  here  has  been  in 
progress  for  three  years.  It  was  mrst  expected  that  a  series  of  spurs, 
such  as  had  proved  successful  at  certain  points  below  Red  River,  would 
be  sufficient,  but  it  subsequently  proved  necessary,  from  the  violence 
of  the  local  conditions^  to  connect  them  with  revetment  mats.  The 
work,  although  including  much  of  the  experimental  construction  be- 
fore mentioned,  appears«in  good  order,  but  a  considerable  downstream 
extension  is  reqmred. 

Thejv/nction  of  the  Mississippi^  Red^  ar\d  Atchafalaya  ri/vers^  761i, 
miles  odow  Cairo ^  right  lank. — No  work  has  been  necessary  at  this 
point,  which  in  former  years  has  presented  such  great  obstruction  to 
navigation,  except  intermittent  dredging  for  the  four  low- water  months, 
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August  to  November,  inclusive.  Without  some  change  in  the  favor- 
able conditions  which  have  prevailed  for  some  years,  no  work  is  antici- 
pated here  except  the  repair  and  strengthening  oi  the  dams  for  the 
prevention  of  the  enlargement  of  the  Atehafalaya  River  and  the  con- 
tinuance of  dredging  in  lower  Old  River.  These,  however,  are  so 
important  that  funds  should  always  be  available  for  these  works. 

JVeic  Orleans  Harbor^  963  miles  hdow  Cairo. — ^This  harbor  includes 
both  banks  of  the  river,  with  an  aggregate  length  of  upward  of  30 
miles.  In  consequence  of  the  extent  of  the  work  and  the  inadequacy 
of  appropriations  many  parts  of  the  commercial  front  are  in  a  very 
critical  condition,  and  extensive  caving,  involving  the  loss  of  structures 
valuable  both  from  their  cost  and  their  commercial  service,  is  appre- 
hended. This  is  particularlv  true  of  the  terminal  of  the  Illinois  Cen- 
tral Railroad,  known  as  South  Port,  where  extensive  trackage,  wharves, 
warehouses,  and  elevators  have  been  built.  So  great  is  the  emergencv 
at  some  points  that  the  Commission  has  felt  compelled  to  apply  bank 
protection  first  to  localities  where  the  greatest  danger  existed  or  where 
the  largest  interests  were  located,  inst.ead  of  pursuing  the  work  sys^ 
tematically  from  above  downstream,  thus  transmitting  the  result  of 
permanence  gained  above  to  each  successive  concave  bend  below.  Uo 
work  was  done  during  the  past  season,  owing  to  deficiency  of  plant. 
Such  work  as  had  been  done  in  previous  years  is  generally  in  good 
condition. 

Fuller  description  of  the  conditions  existing  at  the  several  works 
of  improvement  in  this  district  and  details  of  the  season's  work  will 
be  found  in  the  report  of  Maj.  Greo.  McC.  Derby,  and  in  those  of  his 
assistant  engineers  (Appendix  5),  to  which  attention  is  invited. 

LEVEES. 

The  ^neral  allotment  for  levees  from  the  appropriation  in  the  sun- 
dry civil  act  of  1899  was  subdivided  as  foUows: 

Upper  St  Frandfi  Levee  district $20,000 

Lower  St,  Francis  Levee  district 123,500 

White  River  Levee  district 61,750 

Upper  Yazoo  Levee  district 123,500 

Lower  Yazoo  Levee  district 247, 000 

Upper  Tensas  Levee  district 197, 600 

Lower  Tensas  Levee  district 217, 300 

Atchafalaya  Levee  district 98, 800 

Lafourche  Levee  district 37,050 

Pontcbartrain  Levee  district 74, 100 

Barataria  Levee  district 24,700 

lake  Borgne  Levee  district 24,700 

In  the  annual  report  of  the  C!oinmission  for  1899  a  full  description  of 
the  levee  basins  and  of  the  levees  in  the  several  districts  was  given. 
It  is  unnecessary  at  this  time  to  repeat  this,  and  reference  is  made  to 
that  report,  contained,  as  Appendix  W  W^  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  that  year,  pages  §319-3326. 

As  regards  the  levees,  the  year  has  b^n  uneventful.  With  favor- 
able weather,  reasonable  prices,  and  the  absence  of  high  water,  very 
satisfactory  progress  has  oeen  made.  Although  neither  the  levees  of 
any  district,  nor  of  any  considerable  part  of  a  district,  have  as  yet 
been  given  the  grade  or  cross  section  which  is  thought  necessaiy  b^ 
the  Commission,  yet  the  work  as  it  stands-— over  1,8^  miles  long"— is 
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in  greatly  improved  conditioD.  £ach  of  the  distriot  lines  is  continu- 
ous, with  the  following  exceptions:  Work  was  not  oommenced  by  the 
United  States  in  the  Upper  St.  Francis  Basin  until  1899.  and  only  3 
miles  oat  of  70  are  built  In  the  Lower  St.  Francis  Basin  161  mdes 
out  of  207  are  built.  There  also  exists  a  small  gap  in  the  town  of 
Point  Pleasant,  owing  to  the  failure  of  the  load  authorities  to  provide 
the  right  of  way  which  is  required  in  all  cases  by  the  Commission.  In 
the  Upper  Tensas  district  au  extension  remains  to  be  made  of  the  line 
below  Lake  Jefferson,  overlapping  the  Amos  Bayou  Levee.  The  lower 
end  of  the  Lower  Tensas  line  needs  an  extension  of  about  10  miles  to 
cover  the  Bougere  Bend. 

The  reports  of  the  district  officers  and  their  assistant  engineers  are 
very  full  oonceming  the  levees  in  their  charge,  and  reference  is  invited 
thereto.  Under  these  circumstances  it  is  thought  that  the  necessary 
information  on  the  subject  can  be  best  given  in  tabular  form. 
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Records  have  been  kept  with  sufficient  accuracy  for  the  past  four 
years  to  allow  a  preliminary  computation  of  the  losses  of  levee  by 
crevasses,  caving,  or  other  causes,  on  which  can  be  based  an  estimate 
of  the  cost  of  maintenance  of  the  levee  system.  During  this  limited 
period  the  annual  average  loss  is  2i  per  cent  of  the  existing  levees. 
While,  on  the  one  hand,  me  considerable  length  of  new  levees  on  good 
locations  would  tend  to  decrease  this,  it  should  be  remembered  that 
there  yetremaJn  great  lengths  of  old  levees  close  to  caving  banks,  and 
that  the  maoy  crevasses  in  the  great  flood  of  1897  are  induded  in  the 
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estimate.  Both  of  these  circumstances  would  tend  to  increase  the  rate 
of  loss.  It  is  probably  about  fair,  although  continued  observation  is 
required  to  su&tantiate  it  But  tne  loss  of  a  given  len^fth  of  levee  by 
caving  can  only  be  restored  by  the  building  of  a  loop  of  a  greater 
length  inclosing  the  rap.  Assuming  this  increase  of  length  and  con- 
tents at  50  per  cent  pm^  the  cost  of  the  maintenance  of  the  levee 
system,  witn  such  grades,  sections,  and  locations  as  are  now  usual,  at 
less  than  8i  per  cent  of  its  construction.  It  is  probable  that  this  will 
not  be  exceeded  when  the  system  approaches  completion  in  locations, 
construction,  and  dimensions. 

For  the  past  eighteen  years  the  United  States  and  the  levee  organiza- 
tions of  the  several  riparian  States — Missouri,  Arkansas,  Mississippi, 
and  Louisiana — ^have  cooperated  in  the  improvement  of  the  levees  oi  tne 
Mississippi  River.  An  effort  has  been  made  during  the  year  to  ascer- 
tain the  relative  contributions  by  the  several  parties.  This  has  not 
been  done  without  difficulty,  owing  to  imperfect  records,  to  the  free 
contributions  of  materials  and  labar,  to  frequent  changes  in  the  sub- 
divisions of  the  districts,  to  the  want  of  coincidence  m  the  United 
States  and  State  districts  and  jSscal  years,  and  to  the  different  items 
which  are  included  in  the  different  statements.  It  can  not,  therefore, 
be  assumed  that  the  following  statements  are  absolutely  correct,  but 
the  information  they  contain  is  of  interest.  In  the  case  of  State  work, 
it  is  given  in  the  form  adopted  by  the  several  State  or  levee  district 
engineers. 

It  should  be  remembered  that  when  the  United  States  first  extended 
assistance  in  the  building  of  levees  for  the  improvement  of  navigation 
and  the  prevention  of  destructive  floods  there  already  existed  a  levee 
system  protecting  the  alluvial  lands  of  Louisiana,  Mississippi,  and  the 

freater  part  of  Arkansas  below  the  St.  Francis  River,  which  nad  been 
uilt  by  local  organizations  and  private  parties,  partly  with  the  pro- 
ceeds OI  the  swamp-land  grant  by  the  United  States  in  1850.  Although 
this  never  attained  the  dimensions  necessary  for  complete  security, 
it  was  a  work  of  great  magnitude.  This  is  not  includea  in  the  follow- 
ing statements,  wnich  begin  with  1882,  when  the  first  levee  allotment 
was  made  by  tne  Commission. 

The  information  received  from  Missouri,  the  White  River  Basin  in 
Arkansas,  and  from  that  part  of  the  same  State  in  the  Tensas  Basin, 
is  so  incomplete  that  its  insertion  in  the  table  would  be  misleading. 
It  has  also  been  impossible  to  obtain  the  exact  annual  yardage  built  by 
the  United  States,  or  the  annual  division  of  amounts. 

Iaxu  expenditure  by  DnUed  States  from  1889  to  April  SO,  1900. 


District. 


Cost 


Upper  St.  Francis. 
Lower  St.  Francis. 

White  River 

Upper  Yazoo 

Lower  Yazoo 

Upper  Tensas 

Lower  Tensas  .... 

Atchafalaya 

Lafourche 

Barataria 

Poutchartrain . . . . 
LakeBoigne 

Total 


119,091.22 

610,898.95 

1,121,257.08 

1,055,105.98 

2,792,884.95 

8,946.710.56 

2,295,583.84 

1,290.648.08 

487,070.91 

811,660.04 

992,583.08 

269,515.57 


15,193,060.21 
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In  the  sums  entered  in  this  table  are  included  field  and  office  and 
high- water  expenses,  bat  none  for  right  of  way.  The  Commidsion  has 
always  insisted  that  the  latter  should  be  granted  free.  This  is  done  in 
Louisiana  by  the  constitution  of  the  State,  and  elsewhere  by  purchase 
by  the  local  authorities. 


Le9U  eomtrudion  done  by  the  8L  Francis  Levee  boards  of  Arhansai  and  Missouri  since 

organization  in  189S, 

(Btetement  prepared  by  chief  engineer  St  FrancU  Levee  boud,  ApiO  14, 1900.] 


laOB-M.... 

1894-95 

1895-96 

1M96-97 

l>»7-98 

1899-1900.. 

Total 


Cable 
yards. 


728,928 
1,870,248 
227,631 
203,872 
707,517 
125,110 
8,661,680 


7,009,976 


Coat 


8100,781.88 
244,884.60 
21,675.67 
80.580.89 
86,460.06 
17,752.98 
606,522.07 


1,878,757.64 


The  above  includes  the  present  fiscal  year,  and  includes  right  of  way, 
engineering,  and  other  expenses.  This  table  sufficiently  explains  the 
items  included. 

Statement  showing  total  yardage  and  cost  of  aU  work  done  by  the  Taxoo-Missisnppi  Delta 
Levee  distriot  from  mxyy  1884,  to  May  1,  1900,  not  including  cubic  yards  m  canals, 
drainage  ditenes,  etc.,  not  direcUy  connected  with  levee  construction,  nor  cubic  yards  done 
by  repair  force  and  by  other  forces  as  high^water  work. 


1884-«6.. 
1885^86.. 
188i>-87.. 
1SK7-88.. 
1S8S-89.. 
I'wg-OO.. 

1890-91.. 

1882-98.. 
lfi9S-94.. 

]!^)5^96.. 
1H96-97.. 

1897-98.. 

189»-1900 


Total. 


Date. 


Cable  yards. 


{ 


2,000,047 
816,090 

1,662,130 
91,789 
461,609 
278,596 
582,164 
538,894 
439,106 

«D,14S 
901,078 
828,898 

2,935,484 
736,782 
850,131 

O108, 


18,480, 


Cooalructiou. 


Levee 
maintenance. 


$496,984.60 

61,890.68 

879,961.85 

19,549.18 

101,548.41 

49,842.23 

124,141.87 

102,122.74 

97,899.35 

42-111.68^ 

87,»7y.7» 

94,797.83 

96,772.45 

485,812.56 

108,719.67 

149,706.77  IX 

6168.45  / 


2,496,862.90 


82,087.28 

1,206.69 

8,604.79 

5,245.94 

2,905.98 

5,739.40 

14,570.00 

16,357.70 

13,568.38 

^,4IQ  in 

ll,%0.84 
18,224.12 
9.312.44 
85,5»1.84 
89,228.98 

19,957.91 


214,924.89 


All  other 
expendltores. 


161.347.05 
117,559.18 
10'2,:«)2.29 
ia5,320.92 

84,133.66 
116,513.88 

88,552.62 

62,182.00 
180,148.68 

82,  .^7. 34 

5y,m!W 

62,903.66 
267,009.77 
157,538.14 
U4,996.e2 

105,932.61 


1,768,838.78 


a  Done  by  lepalx  lone  of  which  reooid  was  kept.  ^    b  Haol-orer  <m  Uoited  Statei  work. 

6UMMASY. 

CoDStraetion 12,496,852.90 

Levee  nuantenanoe 214,924.89 

All  other  ezpendltorea 1,768,338.73 

TMal 4,480,U6.68 


This  table  clearly  defines  the  terms  included. 
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pwaaeatpnfmi  brd 


ISM.toJulTl.WW 
lBn,U<JulTl,lw<» 


.lg»t,toJulyl,lK>^ 
IttM.io  July  1,1896 
189S,toJulyl,l«9T 
IS97,toJul]rl,ieM 
18M.UiJiilTl,18M 
18M.U>H>Tl,l«0O 


,?ai5, 


4S,G67.;4 


14, 7^9, 22 

ia>.oo 


•300,000  of  10  per  cent 
lamied  bom  lil».  IS 
December,  1883.  These. 

were  paid  from 


io,oei.24 

ll.eT8.M 
».  798.20 


28,SSB.t8 

ti,',ata.M 

08,139.  «t 

et.T70.<e 


T,«42.01 
S,S7I.ll 

T,86«.2S 
8,843,  M 
8,g67.M 


7T.«».82 

ST,1M.GS 
76,47.08 


174,012.01 
B12,411.SS 


302,888.07 
2S2,S18.1S 
874,777.24 


cant  boiida  Marcb.  1: 

(200,000  of  8  per  cent  boadi 
iHued,  refunded  vIEli  &  per 
cent  bonds  March,  18M. 

KO0,D<n  ot  a  per  cent  bonds 
Issued,  now  ouUUinillng. 

Fatare  rcTcnne  uiaciMUd  br 
Issue  ol  englneen^  certifl- 


.  „  eDBrlneera'   cerllflcstes. 
These  Bonds  sre  dow  oal- 


EitnocdlnuT  ttg:h(i  at  way 
due  to  BuntJn^n  Bboit 
Line  and  several  other  new 


This  table  needs  no  explanation. 
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Quantity  and  co9l  of  levee  work  done  by  the  Slate  of  Louisiana  and  its  several  district  levee 
boards,  on  the  Mississippi  Rivery  from  April  £0,  2SS£,  to  April  90,  1900,  by  periods  of 
two  years,  in  each  of  the  United  States  levee  di^ricts, 

[Statement  prapttred  by  the  Board  of  State  Engineen  of  LonWana,  April  20, 1900,  by  request,  for  the 

informatioii  of  the  MusiaBippI  River  OommiaBlon.] 

NoTS.— llieee  tables  do  not  include  the  large  and  mostly  nnreoorded  amount  of  work  done  on  pub> 
He  levees  in  Louisiana  by  parochial  and  municipal  authorities,  by  corporations  and  private  parties, 
snd  do  not  include  any  expenses  of  administeanon  or  discount  or  interest  paid  by  the  several  levee 
districts  on  bonds  or  other  debts.  They  are  also  exclusive  of  most  of  the  wooden  revetments  and 
other  protective  works,  and  of  high- water  expenses,  such  as  sacks,  lumber,  freight,  guards,  laborers,  etc 


Name  of  United  States 
levee  districta. 

1882  to  1884. 

1884  to  1886. 

1886  to  1888. 

Cubic 
yards. 

Cost 

Cubic 
yarda. 

Cost 

Cubic 
yards. 

Cost. 

Upper  Tensas 

668,649 
876,567 
668.131 
315,728 
128,418 
609,197 
139,994 

1161,170.90 
98,806.60 
146, 95*/.  06 
70,425.02 
81,212.20 
169.548.04 
30,374.86 

698,644 
289,077 
677, 18:' 
406,767 

64,28H 
487,874 

57,153 

1146.201.60 
64,488.60 
125,668.67 
84,539.34 
11,298.27 
88,578.60 
9,522.34 

1,844,953 

1,1H2,770 

712,  «30 

368,736 

129,532 

044,  Oa4 

50,540 

•418,454.36 

Lower  Tensas 

29.'^.96H.t)6 

Atchafalaya  Basin 

TAfQitn*h4* 

151,655.34 
58,644.90 

18, 9Jib.  60 

PiMrtilMiriieiii 

85, 702. 40 

lA^e  Bpi^ine,... ...... 

6,*  19. 54 

Total 

2,«.iW 

098,488.76 

2,4811,486 

680,287.60 

4,784,045 

1,084,170.80 

Name  of  United  States 

levee  districts. 

• 

1888  to  1890. 

1890  to  1892. 

1892  to  1894. 

Cubic 

yards. 

Cost 

Cubic 
yards. 

Oast 

Cubic 
yards. 

Cost 

TTniy»r  TenMMi 

2,806,348 
319,468 

1,513,368 
524,192 
166,ri20 
706,992 
253,706 

1402,400.17 
54,796.62 

283,835.58 
76,914.68 
24,225.79 

102,325.-4 
84,702.96 

1,758,211 
6:^,425 

8,226,319 
616,981 
501,006 

1,269,739 
876,945 

$406,067.86 
114,002.51 
749,359.96 
116.7'i4.73 
100,918. /O 
245.410.20 
160,033.07 

3,160.850 
119,607 

1, 199,  •♦18 

1,749,489 
'»98,04l 

1,504,582 
520.001 

1878,338.66 
24, 929. 16 

Lover  Tensas .......... 

Atc'hafalaya  Basin 

Lafourche. ............. 

220,585.34 
281.250.27 

Barataria 

80,454.96 

444,656.86 

87,W8.77 

Pontchartrain 

Lake  Borgne 

Total 

6,860,504 

988,26L64 

8,969,676 

1,889,687.03 

7,772,488 

1,518.168.92 

Name  of  United  States 
levee  districts. 

1894  to  1896. 

1896  to  1898. 

1898  to  1900. 

Cubic 
yards. 

Cost 

Cubic 
yards. 

Cost 

Cubic 
yards. 

Cost 

UnneT  Tensas 

667,024 
780,374 
518,215 
21,542 
112,334 
297,841 
187,216 

176,860.85 
108,925.56 
68,407.66 
2,195.20 
16,359.84 
41,660.89 
22,071.82 

253,909 
1,667,561 
1,868,206 
449,085 
492, 114 
299,009 
379,554 

143,150.79 
241,854.81 
250,942.96 
74,560.48 
91,218.15 
49,382.10 
67,193.87 

1,757,014 
604,246 

1,694,441 
473,292 
116, 791 
252,284 
377,123 

1289,414.12 
101  396  45 

Lower  TeDses 

AtciiafBlaya  Basin 

Lafourche 

285,670.81 
71  971  89 

Baiataria 

17,9^11.83 
51,662.24 
54,635.94 

Pontch<^rtraln , ,  -^-^  - ,  .^ 

Lake  Bonme....^* 

Total 

2,448,546 

886,470.81 

6,400,497 

817,802.66 

5,175,191 

872,693.28 
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QwxntUy  and  cast  of  levee  work  done  by  the  State  of  Louisiana  and  its  several  district  levee 

boards^  on  the  Mississippi  River,  etc. — Continued. 

RECAPITULATION  FROM  APRIL  20, 1882,  TO  APRIL  20, 1900. 


Name  of  United  Statee 
levee  diatrictB. 

1882  to  1892. 

1892  to  1900. 

Totals,  1882  tol900. 

Cable 
yards. 

Coft 

Cablo 
yards. 

Cost 

Cubic 
yards. 

OosL 

Upper  Tensas .......... 

7,261,705 
2,763,807 
6,->9'i.630 
2,232,349 
1,'>79,863 
A,i)68,]86 
1,378,278 

011,526,874.98 
626,062.17 

1,407,461.60 
406,248.67 

5186,580.06 
681,564.98 

€241. 402.76 

4,728,797 
8,080,788 
5.280,774 
2,733,406 
1,119,280 
2,443,776 
1,413,894 

(29787.763. 82 
476,605.98 
826.606.76 
429,977.84 
«  205, 974. 78 
687,851.69 
/281,84K90 

11,990,502 
5,834,096 

11,873,404 
4,965,748 
2,199,143 
6,011,962 
2,792,172 

012.814,188.80 

Lower  Tensas 

1,10*^,668. 15 

Atchafalaya  Basin 

Lafourche 

2, -233, 068. 36 
836,22K..'>1 

Barataria 

A  392, 555. 34 

Pontchartrain 

1,268, 916.  n7 

liake  Borfime........... 

i47H,302.86 

Total 

24,866,318 

6,075,745.72 

20,800,717 

8,545,180.67 

45,667,026 

8.620.87A.89 

a  Includes  1,162,417  cubic  yards,  costing  $287,676.68,  in  State  of  Arkansas. 

5  Includes  7l,z41  cubic  yards,  costing  $13,715.69,  in  Orleans  Parish,  right  bank. 

e  Includes  384,011  cubic  yards,  costing  883,057.70,  in  Orleaus  Parish,  left  bank. 

d  Includes  1,049,292  cubic  yards,  costing  $177,241.89,  in  State  of  Arkansas. 

e  Includes  651,062  cubic  yards,  costing  $130,315.51,  in  Orleans  Parish,  right  bank. 

/Includes  445,845  cubic  yards,  costing  $86,892.67,  in  Orleans  Parish,  left  bank. 

0  Includes  2,201,709  cubic  yards,  costing  $464,918.57,  in  State  of  Arkansas. 

A  Includes  722,303  cubic  yards,  costing  $144,031.20,  in  Orleans  Parish,  right  bank. 

i  Includes  829.856  cubic  yards,  costing  $109,950.87,  in  Orleans  Parish,  left  bank. 

The  explanatory  note  accompanying  the  preceding  table  ^ves  the 
items  included.  The  right  of  way  for  levees  is  free  in  this  State. 
Expenses  of  administration  and  high-water  expenses  are  omitted.  It 
should  be  added  that  the  State  has  exclusive  charge  of  levees  on  the 
Red,  Ouachita,  Atchafalaya,  Des  Glaizes,  and  Lafourche,  aggregating 
545.2  miles  in  length,  dj  a  recent  act  of  the  legislature  the  locking 
of  Bayou  Lafourche  at  Donaldsonville  has  been  authorized,  at  the  cost 
of  the  interested  levee  districts,  in  order  to  enable  them  to  apply  the 
revenues  now  used  in  maintaining  the  levees  of  the  bayou  to  those  on 
the  Mississippi  River,  in  cooperation  with  this  Commission. 

CONDITIONS  DUBING  THE  TEAB. 

The  year  since  the  last  report  has  passed  without  extremel]^  low 
water  and  with  a  flood  stage  lower  than  the  average.  The  conditions 
for  work  have  generally  been  good.  A  table  is  added  giving  the 
highest  and  lowest  readings  for  tne  year  at  the  several  gauges  and  the 
differences  as  compared  with  the  extreme  record. 

Highest  and  lotoest  stages  in  previous  years  and  in  1900. 


Gauge  station. 


Cairo , 

Belmont 

New  Madrid ..... 

Cottonwood 

Fulton 

Memphis , 

Mhoon 

Helena 

Sunflower 

White  River 

Arkansas  City  . . , 

Greenville 

Lake  Providence 

Vicksbuig 

St.  Joseph 

Natchez , 

Red  River , 

Bayou  Sara , 

Baton  Rouge 

Plaquemine , 

Donaldsonville  ., 
Colleee  Point.... 

Carrollton , 

Fort  Jackson 


Highest 

?r 

DifiTei^ 
ence. 

Lowest 

Low, 
1899. 

Differ- 
ence. 

52.17 

89.2 

12.97 

-1.00 

2.96 

8.98 

45.65 

86.9 

8.65 

.05 

2.97 

2.92 

40.27 

82.0 

8.27 

.55 

^60 

2.05 

89.85 

81.4 

7.95 

-8.85 

-  .20 

3.15 

88.30 

28.1 

10.20 

.16 

2.63 

2.47 

87.66 

29.6 

8.06 

-2.65 

.54 

3.19 

41.60 

82.5 

9.10 

-7.80 

-4.80 

8.00 

51.75 

88.2 

18.55 

-8.00 

L70 

4.70 

41.17 

87.1 

4.07 

-1.50 

2.76 

4.26 

52.42 

40.8 

11.62 

.00 

4.70 

4.70 

51.90 

89.3 

12.60 

-8.60 

LOO 

4.60 

46.75 

33.8 

12.95 

-2.55 

1.20 

3.75 

44.54 

88.0 

11.54 

-5.30 

-2.15 

3.15 

52.48 

88.0 

14.48 

-6.50 

-L58 

4.92 

47.85 

83.7 

14.15 

-0.80 

-6.20 

4.10 

49.82 

87.0 

12.82 

-  .85 

2.60 

8.46 

50.20 

86.8 

13.90 

-  .60 

LOO 

L60 

48.70 

29.1 

14.60 

-2.70 

-L40 

L30 

40.65 

27.2 

13.45 

.45 

L20 

.76 

86.25 

28.8 

12.46 

-  .94 

.04 

.98 

82.75 

21.8 

10.95 

LOO 

2.15 

L15 

27.95 

18.3 

9.65 

-  .91 

-  .89 

.52 

19.17 

12.6 

6.57 

-L60 

.00 

L60 

7.20 

5.9 

1.80 

.30 

.88 

.68 
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The  estimates  which  follow  cover  the  amoonts  which,  in  the  judg- 
ment of  the  Conunission,  can  be  advantageoosly  expended  during  the 
Gflcal  year,  ending  June  30, 1902.  For  the  reasons  set  forth  in  this 
report,  tlie  Commission  is  of  the  opinion  that  it  will  be  greatly  to  the 
advantage  of  the  work  that  the  sum  mentioned  for  the  general  improve- 
ment of  the  Mississippi  River  from  the  Head  of  the  Passes  to  the  mouth 
of  the  Ohio  River  (13,000,000)  should  be  embodied  in  a  continuous 
appropriation  of  that  sum  annually  for  six  years,  and  it  is  earnestly  so 
recommended. 
Respectfully  submitted. 

G.  L.  GnxESPiB, 
(Mondy  Germ  of  Engmeera^  U.  o.  -d.., 
JPresiderU  Mississippi  Hiver  Commission* 

B.  M.  Harrod. 
R.  S.  Taylor. 
Amos  Stigknet, 
JUeut.  Ool.f  Corps  of  Engimsers^  U.  S*  A. 

Thos.  H.  Handbury, 
Major ^  Corps  of  Engineers^  U.  S.  A. 

•  Henry  L.  Marindin, 
Asszstanty  U.  S.  Coast  and  Geodetic  Survey. 

J.  A.  OCKERSON. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  EngmeerSj  O.  S.  A. 


Money  staiemervt. 

Afpnpria^cns  expended  under  Mistisiippi  Hiver  Comntiuum, 

Jnlyl,  1899,  balance  unexpended $4,380,499.62 

Amount  appropriated  by  sundry  dvil  act  of  June  6,  1900 2, 250, 000. 00 

6, 630, 499.  62 
Jane  30,  1900,  amount  expended  during  flBcal  year 2,990,586.79 

July  1,  1900,  balance  unexpended 3,639,912.83 

July  1,  1900,  outstanding liabilitiea $57,818.23 

July  1,  1900,  amount  covered  by  uncompleted  contracts. . .  531, 873. 30 

589.691.53 

Julyl,  1900,  balance  available 3,050,221.30 

Distributed  as  follows:  - 

Mississippi  River  Coomiission 14,478. 36 

Surveys,  gauges,  and  observations 71,811.09 

Levees 111,306.96 

Revetment  and  contraction  works,  permanent  channel  improvements 

and  protection 38,483.47 

Dredges  and  dredging 221,479.38 

Expwimental  dikes 21,160.68 

Plant  and  miscellaneous 403. 32 

Improving  harbors  and  tributaries 273, 248. 04 

Works  above  Cairo 7,361.00 

Unallotted 2,290,489.00 

3, 050, 221. 30 
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AmoumJU  neceswry  to  be  appropriaied  far  thefisoal  year  ending  June  SO,  t90i. 

For  continuing  the  improyement  of  the  MisBiasippi  River  from  Head  of 
the  Passes  to  the  month  of  the  Ohio  River,  including  salariee  and  cleri- 
cal, oflSce,  traveling,  and  mifloellaneoua  expenaea  of  the  MiasiaBippi 
River  Commission 

Improving  harbor  at  New  Madrid,  Mo 

Protection  of  banks  at  or  near  Garuthersvilie,  Mo 

Improving  harbor  at  Memphis,  Tenn 

Improving  harbor  at  Memphis,  Tenn.  (at  Wolf  River) 

Improving  harbor  at  Helena,  Ark 

Improving  harbor  at  Greenville^  Miss 

Protection  of  banks  at  Delta  Pomt,  Louisiana 

Improving  harbor  at  Natchez,  Miss.,  and  Vidalia^  La 

Rectification  of  Red  and  Atchafala^  rivers,  Louisiana 

Improving  harbor  at  New  Orleans,  La 


$3,000,000 
20,000 
50,000 

100,000 
30,000 
20,000 
60,000 

120,000 

160,000 
60,000 

300,000 

8,800,000 


ConedlidaJUd  tiakmeni  of  oonditum  of  approprUUions  and  aUotmente  under  JUiuiesippi 

Rioer  Oommution  on  June  30,  1900. 

[Appropriation:  Improving  Miaednlppi  River.] 

gBCRBTABY  MISSISSIPPI  RIVEB  COMMISSION. 


Amoant  expended  on  previonu 
projects ■ 

Amount  expended  on  present 
project  to  end  of  Ust  fiscal  year. 

Balance  unexpended  at  end  of 
last  fiscal  year 

Amount  appropriated  or  allotted 
dnoe  (net) 


Amount  expended  from  begin- 
ning of  present  fiscal  year  to 
end  of  previous  month , 

Amount  expended  during  the 
month 


Balance  unexpended  at  end  of 
month 


In  Treasury  United  States . . 
In  hand 


Outstanding  liabilities  at  end  of 
month 

Amount  covered  by  existing  con- 
tracts at  end  of  month 


Balance   available  at  end  of 
month 


Zmpfovliig  Mississippi  River. 


Mississippi 
River 
Com- 
mission. 


«2S8,110. 
806,968.66 


SurvejTS 
gjages, 
and  obser- 
vations. 


741866,247.87 
619,978.69 


49,016.44 


49,016.44 


81,817.16 
801.68 


82,118.84 


146,456.64 


146,466.64 


68,12L46 
6,806.64 


60.480.00 


16,897.60 


76,976.64 


10,289.40     63,458.16 
6,606.20     12,518.48 


16,897.60!    76.976.64 


2,419.24 


7,445.51 


2,419.24      7,445.51 


14,478.86 


68,581.13 


Experi- 
mental 
dikes. 


at216.45 


65,854.57 


65,854.67 


44,686.96 
6.41 


44,603.39 


21,161.18 


17.000.00 
4,161.18 


21,161.18 


.50 


.50 


21,160.68 


Dredresand 
dredging. 


Patrol  of 
the  Mis- 
sissippi 
River. 


611,182,066.2911.056.56 


$1,093,858.11 
2.112.900.55 


1,004,628.01 


1,004.628.01 


446,158.92 
9,720.31 


455,879.23 


548,748.78 


501.972.10 
46.776.68 


648,748.78 


17,333.52 
800,985.88 


827.269.40 


221,470.88 


Total. 


1,264,956.66 


1,264.955.66 


585,284.62 
16,886.94 


602,171.46 


662,764.20 


592,719.66 
70,064.54 


662,784.20 


27,198.77 
809,986.88 


337,131.65 


825,649.55 


a  Does  not  include  88.928.96  expended  by  officer  in  charge  of  first  and  second  districts. 
bDoes  not  include  6388,097.12  expended  by  officer  in  charge  of  flat  and  second  districts.    Does  not 
Include  $2,606.99  expended  by  officer  in  ohaige  of  fourth  district 
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CbfuolMfated  tiaUmad  of  eondUion  of  appropriations  and  aUoHmenU  u^der  IGmuippi 

Rkfer  Oommistion  on  June  SO,  1900— <jontinued. 


WOKKB  ABOVE  CAIBO. 


• 

Protection 
near  Cairo.a 

Des  Moines 

Rapids  to 

Ohio  Riyer. 

Total. 

Amount  expended  on  previons  projects 

Amount  expended  on  present  project  to  end  of  lut  fiscal 
year 

t42.600.00 

1687.632.58 

t730.232.62 

Bslsnce  onexpended  si  end  of  last  fiscal  year.............. 

7,400.00 

7.400.00 

7,400.00 

7,400.00 

Amoont  expended  from  beginning  of  present  fiscal  year  to 
end  of  nrpvlo'Bs ™ftnth 

A iiMnnt  expended  during  the  mont^,................. 

luiftTiM  nti«-*TMnded  at  end  of  month 

7,400.00 

7  400  00 

InTreaanry  United  States 

7,400.00 

7,400.00 

In  hand  ..I 

7,400.00 

7,400.U0 

39.00 

SV.UO 

ArqoQnt  covered  by  existing  copt»ctv  at  end  of  ipontb .... 

99.00 

89.00 

i^iance  «Ta<iA.biA  ^t  end  erf  month 

7,361.00 

7,861.00 

a  Includes  only  work  under  act  of  July  6, 18M. 

FIRST  AND  SECOND  DISTRICTS. 
[Appropriations:  Imploring  Missisrippi  Riyer;  improying  harbor  at  Memphis,  Tann.] 


Improying  MienlBBippl  Riyer. 

Suryeys, 

gauges,  and 

ob«erya- 

Itions. 

Upper  St 
Fmncis 
Leyee  dis- 
trict. 

Lower  St. 
Francis 
Levee  dis- 
trict. 

White  Riyer 
Levee  dis- 
trict 

Upper  Ya- 
zoo Levee 
difltrict 

Amount  exnended  on  preyious  projects. 

Amount  expended  on  present  project 
to  end  of  last  fliical  year. 

104.172.85 

8463.474.56 

r.071..S2R  .M 

»a?A  jun  Oft 

Balance  unexpended  at  end  of  last  fis- 
cal year 

0,000.76 

120,000.00 

129,662.45 

64,206.09 

128,511.70 

Amount  appropriated  or  allotted  since 
(net) 

5,000.76 

20,000.00 

129.652.45 

64,206.09 

123,511.70 

Amount  expended  from  beginning  of 
present  fiscal  year  to  end  of  preyious 
month 

8,668.88 
90.00 

19,691.22 

118,766.99 
491.26. 

49,728.57 
787.00 

99,765.85 
516.48 

Amoont  expended  during  the  month. . 

8,648.83 

19,691.22 

119,247.26 

60,515.57 

100,282.28 

Balance  unexpended  at  end  of  month. . 

1,856.98 

806.78 

10.405.20 

18,690.52 

23,229.42 

In  Treasury  United  States 

10,000.00 
405.20 

10,000.00 
8,690.52 

15,000.00 
8  229  42 

In  hand  ..I 

1,866.93 

806.78 

1,866.98 

806.78 

10,4«).2O 

18,690.62 

28,229.42 

Outstanding  liabilities  at  end  of  month 

250.00 

200.00 
10,587.96 

108.26 

Amount  coyered  by  existing  contracts 
*t  end  of  month , . . 

15,600.00 

250.00 

10,787.93 

15,706.26 

Bilsneeayallableatendofmontfa 

1,866.93 

806.78 

10,155.20 

2,902.59 

7,621.16 

4544      REPORT  OF  THE   CHIEF  OF   ENGINEERS,  U.  8.  ARMT. 


QmaolidoUed  sU^ement  of  condition  of  approprialiong  and  aUotmentt  under  Mtuiwippi 

River  Oommimon  on  June  SO,  1900 — Gontinaed. 


FIBST  AND  SECOND  DIBTBICTS-Oontlnned. 


Improving  MiosiaBippi  River. 

Walnut 
Bend  Levee 

(preserva- 
tion of 

works  at). 

« 

Plum  Point 
Reach. 

Plant 

At  Hick- 
man, Ky. 

At  New 

Madrid, 

Mo. 

Amount  expended  on  previous  projects 
Amount  expended  on  present  project 
to  end  of  llMt  fifpc^i  v<fAr 

128,148.41 

K  890. 687.82 

8782,864.87 

889,182.00 

$111,661.25 

Balance  unexpended  at  end  of  last  fis- 
cal ye€Lr 

1,866.60 

78,128.80 
8,000.00 

27,886.11 

6»000.00 

40,438.75 

Amoimt  appropriated  or  allotted  since 
(net) 

\UVIr/  ••••>«•■■■■•■■■••••••*>•*•■•••■•• 

1.866.69 

86.128.80 

27,886.11 

6.000.00 

40,438.75 

Amount  expended  from  beginning  of 
present  fiscal  year  to  end  of  previous 
month 

86,004.02 
1.26 

25.966.60 
1,426.29 

2,868.66 
83.33 

86.016.Gd 
27.17 

Amount  expended  during  t 

he  months. 

86,005.27 

27,881.79 

2,936.89 

36. 042. 86 

Balance  unexpended  at  end  of  month. 

1,856.59  ,             118.08 

453.32 

8,063.11 

4,395.89 

In  Treasury  United  Btat 

OS 

2,000.00 
1,063.11 

1,866.59 

118.08 

463.82 

4,395.89 

1,866.69 

118.08 

458.82 

8,068.11 

4,395.89 

Outstanding  liabilities  at  end  of  month 

60.00 

200.00 

Amount  covered  by  existing  contracts 
at  end  of  month 

60.00 

200.00 

Balance  available  at  end  of  month 

1,856.69 

118.08 

408.82 

2,863.U 

4,395.89 

Improving  Missifviippi  River. 

Caruthers- 
vme,Mo. 

Hopefleld 
Bend  (pres- 
ervation of 
works  at). 

At  Mem-    . 
phls,Tenn. 

At  Helena, 
Ark. 

Expended 
allotments. 

TotaL 

Amount  expended  on  pre- 
vious nroiects ......... 

Amount  expended  on  pres- 
ent project  to  end  of  last 
flf^oAl  vear . ...... .^..^.^t- 

117.490.04 

$18,696.72 

882,824.86  1 

tt70.477.84  f 

[S579  643. 99 

19.255.286.78 

•                                    1 

Balance    unexpended   at 
end  of  last  fiscal  vear.... 

87,509.96 

61,404.28 

12,676.15 

80,022.16   . 

688.236.30 

Amount    appropriated  or 
allotted  since  (net)  .rrrr- 

8,000.00 

87,609.96 

61,404.28 

12,676.16 

80,022.16   . 

646.236.80 

Amount    expended  from 
beginning  of  present  flfr- 
cal  year  to  end  of  pre- 
vious month 

86,488.67 

60,769.02 
228.67 

4,892.81 

26,979.72  . 

669,889.86 
8,646.80 

Amount  expended  during 
inir  the  wif^nth 

86,433.67 

69,962.69 

4,892.81 

26, 979. 72   . 

673. 535. 65 

Balance   unexpended   at 
end  of  month 

1,076.89 

1,42L69 

8.282.84 

8,042.44   . 

72.700.65 

In    Treasury    United 
States 

8.000.00   . 
6.282.84 

40,000.00 

In  hand 

1.076.89 

1,421.69 

8,042.44   . 

82,700.65 

1,076.89 

1,421.69 

8,282.84 

8.042.44   . 

72,700.65 

.  a  Preservation  of  works,  $54,867.89;  removal  of  Nonconnah  Rock.  $9,000;  dredges  and  dredging. 
$888,097.12;  experimental  dikes,  $8,928.98;  Columbus,  Ky.,  $48,760;  improving  St.  Francis  River,  $75,00Ol 
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CoMoHdated  tiaiement  of  condition  of  appropriations  and  allotments  ttndar 

Hiver  Commission  on  June  SOy  i90O— Oontinued. 


FIRST  AND  SECOND  DISTRICTB-Contiiiued. 


Improving  Mississippi  Biver. 

Caruthers- 
vllle,Mo. 

Hopefleld 
Bend  (pres- 
ervation of 

works  at). 

At  Mem- 
phis, Tenn. 

At  Helena, 

ArlL 

Expended 

Total. 

Outitanding  Ijabiuties  at 

•»nd  of  month       .    .  .      .... 

1200.00 

•100.00 

«100.00 

•1,206.26 

Amoont  covered  by  exist- 
ing contracts  at  end  of 
month... ..••..... 

26.187.98 

aoo.00 

100.00 

100.00 

27,396.19 

Balftnce  available  at  end 
of  month......... 

876.89 

11,421.60 

A,1A2.&4 

2,042.44 

45,804.46 

Improving  harbor  at  Memphis, 
Tenn. 

Improving  har- 
bor at  Mem- 
phis, Tenn. 

Improving  hai^ 
bor  at  Mem- 
phis, Tenn. 
(Wolf  River). 

Orand  total. 

Amonnt  expended  on  previous  projects 

Amoont  expended  on  present  project  t 

^^!1ll  year .....  



o  end  of  last 

91,425,088.77 

125,070.08 

910,705.896.68 

Balance  unexpended  at  end  of  last  flsci 
Amount  appropziatMl  or  allotted  since  I 

il  year 

19,929.97 

668,166.27 

net) 

8,000.00 

^«aw/  .  ....•■... 

19,929.97 

666.166.27 

Amount  expended  from  be 

year  to  end  of  previous  m 

.imonnt  exnend^^  dnrlnir  1 

iginning  of  present  fiscal 
onth 

5,620.48 
2.928.87 

576.409.88 

Ji A  month.. 

6.670.17 

8,444.36 

581,980.00 

Balance  unexpended  at  end  of  month . 

11,485.62 

84,186.27 

In  Treasury  United  Stat 
Tn  hand ................ 

tee 

10,000.00 
1,485.62 

60,000.00 

84,186.27 

..         .....      ........ 

11,485.62 

84.186.27 

Amount  covered  by  existing   oontrac 
month       i^x*.  u.^ ^u.. ............ 

1,175.00 

2,888.26 

ts  at  end  of 

96,187.96 

•HwufeU^x.^.a.........  .........  ........     -- -- 

1,175.00 

28,571.19 

Balance  available  at  end  of 

i^O'nth.................. .. 

10.  aio.  62 

55. 615. 08 

BNG  1900 ^286 
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OcmMlidated  sUUemeni  of  c<mditUm  of  appropriations  and  allotments  under  Mississippi 

River  (hmmission  on  June  SO,  i^O?— Continued. 

THIRD  DISTRICT. 
[Appropiiatioiu:  Improying  Missisippi  Rlyer;  improvliig  harbor  at  Vicksburg,  Miss.] 


improving  MissLaslppi  River. 

Surveys, 

gauges, 

andobser- 

vatiouB. 

Lower  Ya- 
zoo Levee 
district. 

Upper  Ten- 

SA8  Levee 

diatrict. 

Ashbrook 
Neck. 

Lake 

Providence 

Reach. 

Amount  expended  on  previous  proj- 

0(>(;g                                             , 

A  mount  expended  on  present  project 
to  end  of  last  fiscal  year 

372, 929.  S2 

$2,457,522.18 

$8,656,562.84 

$449,269.40 

$3,548,180.14 

Balance  unexpended  at  end  of  last 
fliKjal  year  .................r 

6,000.00 

854,720.21 

889,095.46 

20,678.91 
20,000.00 

60,898.16 

Amount    appropriated  or  allotted 
irinoe  fnfifti .........^ 

• 

5,000.00 

854,720.21 

889,095.46 

40,678.91 

60,898.16 

Amount  expended  from  beginning 
of  present  fiscal  year  to  end  ox 
Drevious  month 

8,064.97 
12.00 

885,812.77, 
1,858.65 

290,148.22 
12,857.82 

83,504.82 

60,866.72 

Amount  expended  during  the  month . 

6.22 

8,076.97 

837,17L42 

302,506.04 

88,604.82 

60,871.94 

Balance  unexpended  at  end  of  month . 

1,923.08 

17,548.79 

86,589.42 

7,174.09 

21.22 

In  Treasury  United  States 

Tn  hand 

1,923.03 

12,298.50 
5,250.29 

29,572.32 
7,017.10 

7,174.09 

21.22 

1,928.03 

17,548.79 

36,589.42 

7,174.09 

21.22 

Outstanding  liabilities  at  end   of 
month .....^T.-. 

6,000.00 

6,000.00 
4,000.00 

Amount  covered   by  existing  con- 

6,000.00 

10,000.00 

Balance  available  at  end  of  month . . 

1,928.08 

11,548.79 

26,589.42 

7,174.09 

21.22 

Improving  Mississippi  River. 

Plant. 

Greenville, 
Miss. 

Delta 

Point, 

La. 

Expended 
allotments. 

Total. 

Amount  expended  on  previous  proj- 
ects  

Amount  expended  on  present  project 
to  end  of  last  fiscal  year 

$687,566.24 

8800,212.43  1 

^45.593.70 

a$778,082.81  i 

12,595,918.66 

Balance  unexpended  at  end  of  last 
fiscal  year 

61,095.47 

76,430.59 

40,662.61 

958,676.81 

Amount   appropriated  or   allotted 
since  (net) 

20,000.00 

61,095.47 

76,430.59 

40,662.51 

978,676.81 

Amount  expended  from  beginning 
of  present  fiscal  year  to  end  of 
previous  month 

60,819.88 
7,599.76 

48,992.17 
8,68L26 

40,661.98 
.63 

868.370.98 

Amount  expended  during  the  month. 

25, 615. 24 

Balance  unexpendedat  end  of  men  th . 
In  Treasury  United  States 

58,419.09 

47,678.43 

40,662.61 

883,886.22 

1 

2,676.88 

28,767.16    . 

94, 690. 09 

25,000.00    . 
3,767.16   . 

66,870.82 

In  hftnd 

2,676.88 

27,819.27  ' 

Outstanding   liabilities   at  end  of 
month 

2,676.88 

28,767.16    . 

94,690.09 

2.fi7fi.Sft 

14,676.88 

Amount  covered  by  existing  con- 

4,000.00 

2,676.88 

18,676.88 

Balance  available  at  end  of  month. . 

28,767.16   . 

76,013.71 

a  Lake  Bolivar  front,  $146,858.04;  stone,  $190,000;  improving  harbor  at  Vicksburg,  Miss.,  $442,724.77. 
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OofWKHidakd  ttaiement  of  eondUUm  of  cmpropriaiiora  and  aUotmenU  under  MtMgiu^ppi 

Rioer  C&mmissian  on  /une  SO,  iPOO— Continued. 

FOURTH  DISTRICT. 

[AppnyprifttioDK  ImproTlns  MiBsLsBlppi  Rlyer:  Impioylng  harbor  at  Natches,  Miss.,  and  Vldalla,  La^ 
improTing  harbor  at  New  Orleans,  La.;  improving  Atchafalaya  and  Red  rivers,  Lontwiana.] 


Improving  Mississippi  River. 

Surveys, 
gauges,  and 
observa- 
tions. 

Lower 

Tenses  Levee 

district 

Atchafalaya 
Levee  district 

Lafourche 

Levee 

district 

Amnmit  j>xpepded  OH  pTevinnii  pm1eH». . 

Axnoimt  expended  on  present  project  to 
end  of  last  fbKiil  year 

180,187.14 

12,071,080.08 

$1,195,072.94 

1440,129.93 

Balance  unexpended  at  end  of  last  fiscal 
year 

5,000.00 

277,018.91 

175,086.72 

88,864.00 

Amount  appropxiated  or  allotted  since 
(net) - 

\UV»/... ...................... .a......... 

5,000.00 

277,018.91 

175,066.72 

*88, 864.00 

Amonnt  expended  from  beginning  of 
present  fiscal  year  to  end  of  preiaous 
month 

4,941.02 
58.98 

224,658.81 
10,458.44 

105,570.14 
4,202.59 

46,040.90 

Amoont  expended  dnring  the  month 

8,846.77 

5,000.00 

236,007.25 

109,772.78 

60,786.76 

Balance  iniexT>endfld  at  end  of  month  . . . 

42,011.66 

66,268.99 

87.567.24 

In  Treasury  United  States 

29,942.70 
12,068.96 

60,000.00 
15.268.99 

82,050.00 

Tn  hand ...'. 

6,517.24 

42,011.66 

65.268.99 

87,667.24 

Outstanding  If abllittefmt  e^d  of  month . , 

60.27 
89,290.25 

1,601.14 
66,148.58 

516.41 

Amonnt  covered  by  existing  contncts 
ftt  end  of  month ^ 

16,715.01 

89,840.62 

66,744.72 

17,281.42 

Ft^noe  available  at  end  of  month 

2,67L14 

8,519.27 

20,885.82 

Improving  MissisBippi  River. 

Barataria 
Levee  dis- 
trict 

Pontchar- 

traln  Levee 

district 

Lake 
Borgue 
Levee  dis- 
trict. 

Bondurant 

Kempe 
Bend 
revet- 
ment 

Amonnt  expended  on  previous  proiects. . 

Amount  expended  on  present  project  to 
end  of  last  fiscal  year 

1262,947.88 

9912,858.54 

8285, 167. 79 

••••••■ 

Balance  unexpended  at  end  of  last  fiscal 
year 

• 
57,785.04 

160,975.94 

45,527.84 

110,000.00 
10,000.00 

tl80,000.00 

Amoont  appropriated  or  allotted  since 
(net) 

%*•**•/  "••••■••■•"••.•••"•••••"•••••.••••• 

57,785.04 

159,975.94 

45,627.84 

20,000.00 

180,000.00 

Amount  expended  from  beginning  of 
present  fiscal  year  to  end  of  previous 
monUi 

48,712.21 
449.07 

79,724.54 
18,496.48 

84,847.78 
507.20 

162,587.67 
245.80 

Amount  expended  during  the  month. . . . 

49,161.28 

93,217.97 

84,854.98 

162.783.47 

Bslance  unexpended  at  end  of  month . . . 

8,628.76 

66,757.97 

10,672.36 

20,000.00 

17,216.53 

In  Treasury  United  States 

50,069.57 
7,688.40 

"i6,'67i*86' 

10,000.00 
10,000.00 

8,623.76 

17,216.58 

8,628.76 

66,757.97 

10,672.86 

20,000.00 

17,216.58 

Oatstanding  liabilities  at  end  of  month. . 

1.188.47 
5,014.48 

971.49 
51,84L12 

289.84 
7,900.54 

71.40 

Amount  covered  by  existing  contracts 
at  end  of  month 

5,975.00 

6,152.90 

62,812.61 

8.190.88 

6,046.40 

Balance  available  at  end  of  month 

2,470.86 

13,945.86 

2,481.98 

20,000.00 

U,  170.  IS 
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Oonaoiidated  Mtement  of  oondilion  of  appropriaiiaM  and  aUotmentaf  under 

Bxoer  Oommistion  on  June  30, 1900 — Ck)ntiniie(L 


FOURTH  DIBTBICT— Oontlnued. 


Improving  Mlniarippi  Biyer. 

Plant 

OUes 
Bend. 

Harbor  at 

New 

Orleans, 

La. 

Expended 
allotments. 

Total. 

Amount 6TP€aid Ad  nn  prAvloiM  praiAAtn.. 

Amoont  expended  on  present  project 
to  end  of  last  fiscal  year 

t29.887.27 

136.726. 78 

a$186,606.99 

$5, 400, 466. 28 

Balance  unexpended  at  end  of  Umt  fiscal 
year 

78,112.73 

73,278.22  S18.7fi0.00 

1.168.838.90 

Amount  appropriated  or  allotted  since 
(net)  ....r.... 

10,000.00 

V**^*/  ••••••••••-•••••••••■•••••••••••••• 

78,112.73 

73,278.22 

18,750.00 

1. 178. 833. 90 

Amount  expended  from  beginning  of 
present  fiscal  year  to  end  of  previous 
month 

'  47,26L30 
14,460.80 

73,273.22 

488.23 
5,695.16 

828,840.91 

Amount  expended  during  the  month 

63.402.28 

61,702.10 

73,273.22 

6, 183. 38 

881.743.14 

Balance  unexpended  at  end  of  mouth. . . 

16;  410. 63 

12, 666. 62 

297. 090. 76 

In  Treasury  United  States 

1,000.00 
16,410.63 

1 

182, 062. 27 

In  hand  ..I 

12,566.62 

115.028.49 

16,410.63 

12,666.62 

297. 090. 76 

Outstanding  liabilities  at  end  of  month. . 

6,541.07 
9,869.56 

133.04 

11,813.18 

Amount  covered  by  existing  contracts 
at  end  of  month 

% 

191,749.49 

16,410.63 

• 

133.04 

203,062.62 

Balance  ayailable  at  end  of  month 

12,433.58 

91,028.14 

Improving 

harbor  of 

Natchez 

andVidalia, 

Miss,  and 

La. 

Improving 

harbor  of 

New  Orleans, 

La. 

Improving 
Atcnafalaya 

and  Red 
riyers,  Lou- 
isiana. 

Grand  total. 

Amount  expended  on  previous  projects.. 

* 

Amount  expended  on  present  project  to 
end  of  last  fiscal  year 

•282,252.04 

$862,874.23 

$924,396.65 

$7,419,988.06 

Balance  unexi>ended  at  end  of  last  fiscal 
year 

60,000.00 

.116,766.63 

77,812.86 

1,412,912.38 
10.000.00 

Amount  appropriated  or  allotted  dnce 
(net).......... 

60,000.00 

116,765.68 

77.812.88 

1,422,912.38 

Amount  expended  from  beginning  of 
present  fiscal  year  to  end  of  previous 
month 

4,214.66 
1,866.12 

6,800.44 

26,587.17 
1,837.69 

865,943.07 
56.606.04 

Amount  expended  during  the  month 

6,580.67 

6,800.44 

28,424.86 

922, 549.  U 

Balance  unexpended  at  end  of  month . . . 

44,419.33 

109,965.19 

48,887.99 

500,363.27 

In  Treasury  United  States 

29,999.60 
14,419.83 

109,965.19 

44,9i6.50 
3,941.49 

366,973.46 
183,389.81 

Tn  hand 

44,419.33 

109,965.19 

48,887.99 

600,363.27 

Outstanding  liabilities  at  end  of  month . . 

718.86 

1,488.84 

13,620.82 
191,749.49 

Amount  covered  by  existing  contracts 
at  end  of  month 

718.85 

1,488.84 

205.270.31 

Balance  available  at  end  of  month 

43,700.48 

109,966.19 

47,399.16 

296,092.96 

aPreieryatlon  of  works,  $184,000;  dredges  and  dredging,  $2,606.99. 
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QmBolidated  sUUemtfU  of  aU  appropriations  expended  under  the  Misgimppi  River  Chmr 

mission  to  June  SOy  1900. 

Actof  June  28,1879  (oi^ganic) $175,000.00 

Act  of  June  16, 1880  (sundry  civil) 150,000.00 

Act  of  March  3, 1881  (river  aud  harbor) 1,000,000.00 

Act  of  March  3, 1881  (sundry  civil) 150,000.00 

Act  of  August  2, 1882  (river  and  harbor) 4,123,000.00 

Act  of  Aui^uat  7, 1882  (sundry  dvil) 150,000.00 

Act  of  March  3, 1883  (sundry  dvil) 150,000.00 

Actof  January  19,1884  (riverand  harbor) 1,000,000.00 

Act  of  July  5, 1884  (river  and  harbor) 75,000.00 

Act  of  July  5, 1884  (river  and  harbor),  less  |5,000  transferred  to  ^ag- 

boat  service 2,065,000.00 

Act  of  July  7, 1884  (sundry  civil) 75,000.00 

Act  of  August  5. 1886  (river  and  harbor),  less  $5,942.60  for  expenses 

office  Chief  of  Engineers 1,994,067.40 

Act  of  August  5, 1886  (river  and  harbor),  less  $47.30  for  expenses 

office  Chief  of  Engineers 29,952.70 

Act  of  August  11, 1888  (river  and  harbor),  less  $4,859  for  expenses 

office  Chief  of  Engineers 2,840,141.00 

Actof  August  11, 1888  (river  and  harbor) 75,000.00 

Act  of  October  2, 1888  (sundry  civil) 35,000.00 

Act  of  October  19,  1888  (deficiency),  less  $4,214.39  reverted  to  the 

Treasury 20,785.61 

Act  of  September  19, 1890  (river  and  harbor) 3,200,000.00 

'Act  of  September  30, 1890  (defidency) 5,625.00 

Act  of  March  3, 1891  (deficiency) 1,950.00 

Act  of  March  3, 1891  (joint  resolution) 1,000,000.00 

Act  of  July  13, 1892  (nver  and  harbor) 2,470,000.00 

Act  of  July  28, 1892  (deficiency) 44.80 

Act  of  March  3, 1893  (sundry  civil) 2,665,000.00 

Act  of  August  18, 1894  (riverand  harbor) 485,000.00 

Act  of  August  18, 1894  (sundry  dvil) 2,665,000.00 

Act  of  March  2, 1895  (sundry  civil) 2,665,000.00 

Act  of  June  3, 1896  (nverand  harbor) 909,000.00 

Joint  resolution  approved  March  31, 1897  (Public,  No.  6) 250, 000. 00 

Act  of  June  4, 1897  (sundry  civil) 2,933,333.00 

Act  of  July  19, 1897  (deficiency) 625,000.00 

Act  of  July  1, 1898  (sundry  civil) 1,983,333.00 

Act  of  March  3, 1899  (sundry  dvil) 2,583,333.00 

Act  of  March  3, 1899  (river  and  harbor) 185,000.00 

Act  of  June  6, 1900  (sundry  dvil) 2,250,000.00 

Total  specific  appropriations 40,984,555.51 

Balances  from  former  appropriations  applied  to  works 
below  Cairo  under  act  of  August  2, 1882,  less  $123.42 
reverted  to  Treasury $272,504.96 

Same  for  works  above  Cairo,  under  act  of  July  5, 1884  . .      22, 632. 53 

Total  balances - .' 295,137.49 

Amount  received  from  Quartermaster's  Department,  XJ.  S.  Army,  Sep- 
tember 21, 1898,  on  account  reimbursement  for  plant  loaned  during 
war  of  1898  and  lost  at  sea  (taken  up  by  Fourth  District  officer  in 

January,  1899) 8,000.00 

Total 41,287,693.00 
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C&nsolidated  statement  of  aU  appropriations  expended  under  the  AfissMppi  Rwer  CbrnmU" 

eUm  to  June  SO,  1900—Ck}niiDXi»d, 

EXPENDED. 


Location  and  objeot 


MiasiBBippi  River  Commission 

Surveys,  gauges,  and  obeerrations 

Levees 

Revetment  and  contraction  works,  permanent  chan- 
nel improvements  and  protection 

Dredges  and  dredging 

Experimental  dikes 

Plant  and  miscellaneous 

Improving  harbors  and  tributaries 

Works  above  Cairo 


Total  expended , 

Balance  unexpended  June  SO,  1900 
Unallotted 


Total  appropriated,  etc. 


To  June  80, 
1890. 


|M7,094.80 

1,722,464.87 

18,901,687.12 

0,269,806.79 

1,672,670.40 

a  9. 146. 43 

51,451,378.94 

6,468.221.00 

780,232.68 


84,667,193.88 


During  vear 

ending  June 

80,1900. 


182,118.84 

81,200.80 

1,602,214.76 

848,166.60 
466,879.28 
44,693.89 
147,602.96 
888,811.80 


2,990,686.79 


Total 


1679,218.14 

1,803,666.67 

16,408,901.87 

9,612,409.20 
2,028,549.68 
63,888.82 
1,596,876.92 
5,837.032.80 
780,282.68 


87,647,780.17 
1,849,428.88 
2,290,489.00 


41,287,693.00 


a  Formerly  reported  under  plant  and  miscellaneous. 

b  Amount  formerly  reported  reduced  19,146.43  now  shown  as  an  expenditure  for  experimental  dikes. 
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Appendix  1. 

Paper  by  Maj.  G.  McC.  Derby^  ^D^  ^^  Engineers,  on  changes  in  flood  heights, 
Fourth  district,  Mississippi  River. 


Appendix  i. 

Report  of  Oapt.  Mason  M.  Patrick,  secretary  of  the  Oommission,  on  work  done  in 
the  office  of  the  Commission  on  surveys,  gauges,  and  observations,  dredges 
and  dredging,  and  on  experimental  dikes  (54  plates). 
Money  statement 
Abstract  of  proposals. 
List  of  contracts  in  force. 
Statement  of  charts  issued  and  sold. 
List  of  civilian  engineers. 
Approximate  value  of  plant. 

List  of  appendixes  accompanying  report  of  secretary. 
List  of  plates  accompanying  report  of  secretary. 
t  A. — Laws  affecting  the  Mississippi  River  Commission  July  1, 1899,  to  June  30, 1900. 
jf  B. — Specifications  for  the  construction  of  self-propelling  aredges  Kappa  and  Henry 

Flad. 
9  C. — Specifications  for  the  construction  of  refrigerating  plants  for  dredge  Iota  and 

large  tenders. 
9  D. — Report  of  Assistant  Engineer  A.  T.  Morrow  on  survey  work  and  reconnaissance 

north  of  St.  Paul,  Minn.,  season  of  1899. 
f  jE?.— Report  of  Survevor  W.  S.  Williams  on  precise-level  work  of  1897-^8  and  1900 

below  Fort  Aaams,  Miss, 
f  F. — Report  of  Assistant  Engineer  Kivas  Tully  on  gauges,  reduction  of  physical  data, 

and  office  publications. 
£  O, — Report  of  Assistant  Engineer  C.  W.  Sturtevant  on  dredgjing  operations  on  the 
Missiasippi  River  between  Cairo,  111.,  and  Head  of  theTasses,  Louisiana,  and 
on  care  and  repair  of  plant. 
t  H. — ^Report  of  Assistant  En^eer  William  Gerig  on  experimental  dike  work. 
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,  Appendix  S, 

Report  of  Capt,  E.  Eveleth  Winslow  of  operations  in  the  First  and  Second  districts 
(10  plates). 

Report  of  Assistant  Engineer  Ang.  J.  Nolty  on  work  done  at  Garuthersville  and 
Plom  Point  Beach. 

Report  of  Assistant  Engineer  W.  M.  Rees  on  work  done  at  Hickman,  New  Mad- 
rid, Hopefield  Bend,  Memphis  Harbor,  and  Helena. 

Report  of  Asnstant  Engineer  Gnarles  Le  Vasseur  on  dredging  operations  in  Wolf 
River. 

Report  of  Asostant  Engineer  Aug.  J.  Nolty  on  care  and  repair  of  plant 

Abetact  of  proposals. 

List  of  dvilian  engineers. 

Money  statement 

Appendix  4, 

Report  ol  Oapt  Charles  L.  Potter  of  operations  in  the  Third  district  (7  plates). 

Report  of  Assistant  Ebigineer  Artnur  Hider  on  surveys,  revetment  work,  stone, 

and  the  care  and  repair  of  plant 
Report  of  Assistant  Engineer  H.  St  L.  Copp^  on  levees  in  the  Lower  Yasoo 

Levee  district 
Report  of  Assistant  Engineer  E.  0.  ToUinger  on  levees  in  the  Upper  Tensas  Levee 

district 
Tables  showing  cost  of  work  done  by  the  United  States  on  levees. 
Last  of  civilian  engineers. 
Abstract  of  propowls. 
Money  statement 

Appendix  S, 

Report  of  Maj.  Geo.  McG.  Derby  of  operations  in  the  Fourth  district  (0  plates). 

Money  statement 
6  A. — Approximate  value  of  plant 
6  B. — Commercial  statistics. 
6  C. — List  of  civilian  engineers. 

5  jD. — ^Report  of  Assistant  Engineer  H.  S.  Douglas  on  work  at  Kempe  Bend,  Natches 

and  Vidalia  harbors,  and  care  and  preservation  of  plant. 

6  E. — Report  of  Assistant  Engineer  A.  F.  Wooley,  jr.,  on  work  on  Atchafalaya  and 

Ked  rivers,  Louisiana. 
6  J^.— Report  of  Assistant  Engineer  A.  F.  Wooley,  jr.,  on  concrete  ballast 

5  O. — ^Abstract  of  proposals. 

6  H.—liBt  of  contracts  in  force. 


Appendix  1. 

Papib  bt  Maj.  G.  McO.  Drrbt,  Corps  op  Enoineebs,  ok  Chanoeb  nr  Flood 

Heights,  Foubth  District,  Mississippi  River. 

New  Orleans,  La.,  March  16,  1900. 

Colonel:  I  have  the  honor  to  submit  the  following  report  on  certain  changes  in 
flood  heights  in  the  Fourth  district,  which  may  have  escaped  the  notice  of  the  Com- 
mission and  which  may  be  found  of  interest. 

Li  general  it  may  be  said  that  any  study  of  the  relations  of  gauge  heights,  while 
exceedinffly  interesting,  is  apt  to  be  on  the  whole  rather  unsatisfactory.  The  number 
of  variables  in  the  proolem  is  so  verv  great  that  the  mind  is  baffled  in  its  efforts  to 
keep  track  of  tiiem,  and  at  the  end  remains  unsatisfied  as  to  the  soundness  of  the 
conclusions  reached.  It  fortunately  so  happens,  however,  that  there  is  one  long 
stretch  of  the  Mississippi  River  where,  through  natural  causes,  manv  of  the  variables 
of  this  perplexing  problem  have  been  eliminated.  This  tempting  field  for  investiga- 
tion is.  of  course,  tne  stretch  of  200  miles  lying  between  the  mouth  of  Red  River  and 
New  Orleans.  At  the  next  gauge  below  New  Orleans  the  flood  heights  are  so  low  and 
the  mouth  of  the  river  is  so  near  that  the  tides  of  the  Gulf,  smim  as  they  are,  are 
sufficient  to  introduce  perplexing  complications,  while  above  Red  River  outlets  and 
tributaries  combine  with  all  the  other  uncertainties  to  make  the  problem  as  difficult 
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as  it  well  can  be.  Between  Bed  Biver  and  New  Orleans  there  are  practically  no 
tributaries  and  but  one  small  outlet.  The  length  of  the  river  is  about  constant.  The 
levee  system  is  less  variable  than  elsewhere,  and  the  effect  of  the  tide  at  the  Carroll- 
ton  gauge  \b  so  slight  that  the  height  of  the  river  may  be  assumed  to  be  controlled 
entirely  by  the  stream  of  water  coming  from  above  unaffected  by  variations  of  level 
having  their  origin  below. 

Dunng  the  fl(x>d  of  1897,  which  broke  the  hiffh-water  record  at  every  eange  in  the 
Fourth  district  I  was  a  good  desil  surprised  and  impressed  by  the  fact  mat  the  first 
gauge  to  exceed  its  previous  record  was  the  lowest  one,  namely,  the  gauge  at  Fort  Jack- 
son. The  next  was  the  Carrollton  gauge,  and  so  on  up  the  river  to  I^  Kiver  lAnding , 
where  the  gauge  did  not  exceed  its  previous  record  until  sixteen  days  lifter  the  Carroll- 
ton  gauge  had  done  so. 

what  was  scarcely  lees  surprising  was  the  fact  that  when  the  Oarrollton  gauge 
reached  its  former  maximum  (17.45^  the  gauge  at  Red  Biver  Tending  still  lacked  1.6 
feet  of  the  height  which  in  1893  had  product  that  maximum. 

Both  of  these  remarkable  facts  point  at  first  sight  to  the  much-looked-for  raising  ot 
the  bed  of  the  lower  river  with  the  consequent  increase  of  flood  height,  which  so 
many  have  claimed  to  be  the  ultimate  effect  of  levee  building. 

Before  attempting  to  seek  the  cause  of  these  phenomena  it  will  be  well  to  ascertain 
first  whether  they  represent  merely  curious  anomalies  peculiar  to  the  fiood  of  1897 
or  whether  they  mdicate  any  well-established  tendency  to  a  change  in  the  regimen 
of  the  river. 

To  this  end  I  submit  Tables  I,  II.  and  III,  premising  that  while  the  great  excess 
in  the  low- water  cross  section  of  the  lower  river  prevents  the  ratio  between  the  eauge 
readings  at  Carrollton  and  Bed  Biver  Lianding  from  beins  constant  for  dif&rent 
stages  of  the  river  this  cause  does  not  operate  to  prevent  tne  ratio  from  being  con- 
stant when  fiood  waves  are  compared,  wnich  all  passed  Bed  Biver  landing  at  sub- 
stantially the  same  stage. 

Tabli  L — Flood  VHxoes  wMch  passed  Red  River  Landing  between  187£  and  1899  ai  an 

devation  of  ahoul  4S.£, 


Year. 

Red  River 
Landing. 

Carrollton. 

Batto. 

1876 

46.41 

46.2 

45.96 

46 

46.6 

44.8 

12.70 

15.4 

18.8 

16 

16 

16.8 

0.279 

1883 

.841 

1884 

.800 

1890 

.855 

1891 

.851 

1898 

.852 

• 

Tablb  II. — Flood  waives  which  passed  Red  River  Landing  between  1879  and  1899  ai 

about  4^.6. 


Year. 

Red  River 
Landing. 

Carrollton. 

Ratio. 

1880 , 

44.06 
48 
44.8 
48.8 

14.25 
14.6 
15.8 
16 

0.828 

1887 

.837 

1898 

.352 

1899 

.869 

Table  in. — Flood  waves  which  parsed  Red  River  Landing  between  18718  and  1899  ai 

about  S9.S. 


Ypap. 

Red  River 
Landing. 

Canollton. 

Ratio. 

1872 

89.42 

89.02 

89.85 

89.2 

89.6 

89.6 

12.80 

12.98 

12.66 

18.2 

18.4 

18.8 

0  S12 

1878 

8S1 

1885 

821 

1896 

886 

1894 

.889 

1896 

.848 
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More  efvidence  to  the  same  effect  could  be  adduced,  but  the  above  seenui  to  be  snf- 
ficiect  to  establish  clearly  the  proposition  that  the  strikini?  feature  of  the  flood  of 
1897,  under  discussion,  was  not  something  abnormal,  but  that,  on  the  contrary,  sudi 
a  change  in  the  regimen  of  the  river  has  actuallv  taken  place  that  we  must  now 
expect  that  any  flo<xl  wave  passing  Red  River  Lanoing  at  a  high  stage  will  cause  a 
flood  wave  at  Carrollton  a  foot  or  more  higher  than  a  flood  of  the  same  height  tA 
Red  River  Landing  would  have  caused  fifteen  or  twenty  years  ago. 

Now,  if  this  is  actually  a  fact  it  must  be  due  to  one  or  more  of  the  three  following 


1.  A  raising  of  the  bed  of  the  river  below  Carrollton,  causing  a  decrease  in  the  car- 
rying capacity  of  that  portion  of  the  river. 

2.  The  effect  of  crevasses  and  their  closure. 

3.  An  increase  of  the  canying  capacity  of  the  river  between  Carrollton  and  Red 
River  Landing. 

1  will  ooDsider  each  of  these  jKmble  causes  in  turn. 

1.  HAS  THJC  BKD  OP  THB  RIVER  RISXK? 

If  the  apparent  increase  in  the  flood  height  at  Carrollton  is  due  to  the  fiWrn^  up  of 
the  bed  of  the  river  below,  it  is  manifest  that  such  an  effect  would  be  proportionally 
more  noticeable  in  the  case  of  a  low  flood  wave  than  it  would  be  in  great  floods.  I 
accordingly  submit  Tables  IV.  V,  and  VI,  showing  the  opauge  readings  for  many  small 
flood  waves  which  passed  both  gauges  well  within  the  banks  of  the  river — a  type  of 
wave  which  usually  receives  but  little  attention,  but  which  is  in  some  respects  more 
instructive  than  the  greater  waves. 

Tabls  IV. — Flood  waives  which  passed  Red  River  Landing  between  1S79  and  1899  ai 

about  tt.8. 


Year. 

Red  River 
Landing. 

Carrollton. 

6 
4.4 

5 

6.7 

6.6 

6.25 

4.88 

6.58 

4.1 

Ratio. 

• 

1872 

22.66 

22.2 

21.8 

22.85 

22.35 

21.85 

22.25 

22.4 

22.4 

0.220 

1875 

.198 

M75 

.229 

1879 

.293 

1881 

.250 

1885 

.240 

1888 

.219 

1889 

.293 

1894 

.188 

Table  V. — Flood  waves  which  passed  Red  River  Landing  between  X^^  <i^  18^9  at 

about  SI.4, 


Year. 

RiHl  River 
Landing. 

Carrollton. 

Ratio. 

1875 

21.8 

20.9 

20.9 

21.86 

20.9 

2L2 

5 

6.10 

6.7 

6.26 

6.86 

4.6 

0.229 

1876 

.244 

1885 

.272 

1866 

.240 

1887 

.279 

1899 

.217 

Tabls  VL — Flood  waves  which  passed  Red  River  Landing  between  1S78  and  1899  at 

about  19,8, 


Year. 

Red  River 
Landing. 

Carrollton. 

Ratio. 

1873 

19.4 

19.26 

19.10 

19.48 

18.9 

19.5 

19.4 

19.6 

8.78 

4.05 

8.90 

4.8 

4.6 

4.2 

8.2 

8.2 

0.194 

1884 

.210 

1886 

.204 

1889 

.221 

1880 ,*. 

.288 

1891 

.216 

1806 

.166 

1896 , -,r 

.168 
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An  examination  of  these  tables  not  only  shows  that  the  apparent  increase  of  flood 
height  at  Carrollton  is  not  more  noticeable  at  low  stages  than  at  high  ones,  but  it 
reveals,  on  the  contrary,  no  trace  whatever  of  any  such  apparent  increase. 

I  conclude  that  whatever  else  the  apparent  increase  of  flood  height  at  high  stages 
may  be  due  to,  it  is  certainly  not  caused  by  a  rise  of  the  bed  oi  the  river  below 
Canollton. 

2.  TBM  BFFBCr  OF  CBBVASBEB  AND  TUKIK  CL06UBB. 

The  extensive  closing  of  crevasses  below  New  Orleans  or  the  prolongation  of  the 
levee  line  to  some  point  nearer  the  mouth  of  the  river  might,  by  confining  a  lar^r 
volume  of  water  to  the  river  below  Carrollton,  cause,  at  least  temporarily,  a  relative 
increase  in  the  height  of  the  Carrollton  gause. 

In  like  manner  the  extensive  closing  of  crevasses  between  Carrollton  and  Red 
River  Landing  might,  by  increasing  the  flow  past  Carrollton,  cause  an  increase  in 
the  heieht  of  the  gauge  at  that  point 

But  below  New  Orleans  we  have  not  closed,  during  the  period  under  discussion, 
any  crevasses  which  drew  water  from  the  river  below  a  bauK-full  stage.  If,  then,  I 
can  show  that  the  phenomena  I  am  discussing  obtain  at  and  near  a  bank-full  stage, 
it  will  be  manifest  that  changes  in  the  levee  system  below  Carrollton  can  have  had 
nothing  to  do  with  their  causation. 

To  this  end  I  invite  attention  to  Tables  VII,  VTII,  and  IX,  premising  that  a  little 
over  8  feet  on  the  Carrollton  gauge  represents  the  bank-full  stage. 

Tablb  Vn. — Flood  tvavea  which  passed  Red  RiverLanding  between  1879  and  1899  at 

about  SL9, 


Year. 

Red  River 
Landing. 

Oanollton. 

Ratio. 

1877 

81.4 

80.9 

80.86 

81.9 

81.76 

80.6 

81.2 

80.6 

8 
9.80 

if 

10.66 
10.08 
10.1 
10.2 

0.266 

1880 

.Ml 

1880 

.272 

1881 

.810 

1889 

.836 

1889 ; 

.828 

1896 

.328 

1896 

.3SS 

Tablb  VIII. — Flood  waves  which  passed  Red  River  Landing  between  1878  and  1899  at 

about  SO.4. 


Year. 

Red  River 
Landing. 

Carrollton. 

Ratio. 

1880 

80.9 

80.86 

29.86 

80.50 

80.60 

9.80 

8.40 

8.86 

10.08 

10.2 

0.801 

1880 

.272 

1886 

.279 

1889 '. 

.828 

1896 

.8S3 

Tabub  IX. — Flood  waves  which  passed  Red  River  Landing  between  1878  and  1899  at 

about  88.4» 


Year. 

Red  River 
Landing. 

Canollton. 

Ratio. 

1876 

28.72 

28.4 

28 

7 

8.7 

8.6 

0.244 

1892 

.806 

1894 

.803 

Above  Carrollton  the  effect  of  crevasses  is  not  quite  so  easily  eliminated,  because 
Bonnet  Carr^  and  Morganza  crevasses  were  open  for  many  years  and  drew  their  flow 
from  quite -a  low  level.  But  Bonnet  Carr6r.has  been  closed  since  1883  and  Moi^^mza 
was  closed  in  1887^and  since  that  date  we  Have  never  had  a  crevasse  below  Bed  Hiver 
with  the  gauge  at  Ked  River  Landing  reading  lees  than  44.6. 
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If,  then,  it  can  be  shown  that  the  apparent  increase  in  flood  height  at  GarroUton  has 
been  progressiTe  since  1887,  and  that  such  increase  manifests  itself  in  the  case  of  flood 
waves  which  do  not  exceed  44.5  in  height,  we  will  have  establi^ed  the  fact  that  cre- 
vasBss  are  not  the  determining  cause  of  the  phenomena  under  discussion* 

Tables  X,  XI,  XII,  and  XUI  show  that  such  is  precisely  the  casa 

Tablb  X. — Flood  vxmes  which  passed  Bed  River  Landing  between  1887  and  1899  at 

about  48.6, 


Year. 

• 

Red  River 
Landing. 

OaiTolltoiL 

Ratio. 

1887 

48 

44.8 

48.8 

14.6 
16.8 
16 

0.887 

1896 

.862 

1899 

.809 

Tablb  XI. — Flood  waves  which  passed  Bed  River  Landing  between  1887  and  1899  at 

about  88,4' 


Year. 

Red  River 
Landing. 

Carrollton. 

Ratto. 

1889 

88.6 

88.94 

82.9 

88.4 

88.4 

10.96 

11.66 

U.8 

10.9 

11.6 

0.826 

1889 

.840 

1892 

.848 

1894 

.826 

1B96 

.844 

Table  XII. — Flood  waves  which  parsed  Red  River  Landing  between  1887  and  1899  ait 

about  89.4* 


Year. 

Red  River 
Landing. 

Carrollton. 

Ratio. 

VSSR 

89.2 
89.6 
89.6 

18.2 
18.4 
18.8 

0.886 

18W 

.889 

ia98 

.848 

Table  XIU. — Flood  waves  which  passed  Red  River  Landing  Setween  1887  and  1899  ai 

about  88.6. 


Year. 

Red  River 
Landing. 

Carrollton. 

Ratio. 

1891 

82.6 
82.9 
82.4 

10.8 
U.8 
U.2 

0.881 

1892 

.848 

1889 

.846 

3.  THE    mCKBASB    IN    THE   CARBYINQ    CAPACITT   OF    THE  RIYEB    BETWEEN  CABBOU/TON 

AND  RED  RIYEB  LANDING. 

If  we  are  right  in  the  conclusion  that  the  apparent  increase  in  the  relative  height 
of  the  Carrollton  gauge  is  not  due  to  the  filling  up  of  the  bed  of  the  river  below,  nor 
to  the  effects  of  crevasses  above  or  below,  there  must  have  been  an  increase  in  the 
carrying  capadtjr  of  the  river  above  Carrollton,  and  Tables  XIV  and  XV,  with  the 
others  already  dven,  show  that  this  increase  in  carrying  capacity  must  have  taken 
pLace  at  such  a  height  in  the  bed  of  the  river  as  to  manifest  itself  only  at  stages  above 
27  on  the  Bed  Biver  lAnding  gauge. 
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Tablb  XIV. — Flood  woMM  wkiA  patted  Red  Buter  Landing 

about  £7. 


187  f  amd  1S99  at 


Ten: 

!«2^'<3-«ntoi. 

BatlOL 

1»7*. .*, 

27.8 
27.0 
27.1 

acso 

37.2 

28 

26.0 

26l7 

27 

7 

&10 

7.66 

7.61 

8 

8.5 

7.7 

7.6 

7.6 

a262 

v^z 

.290 

V99i 

.282 

lJM» 

.282 

W/1 , t. 

.294 

VfH 

.808 

VfA .". 

.286 

UtM 

.284 

yglfj .,„•....-.,..... 

.281 

Tablb  XV. — Flood  waeet  which  patted  Bed  Rk/er  Landing  behoem  187f  attd  1899  at 

about  26.6. 


Ten. 

RedRlTW 
landing. 

OUTOntOIL 

BiOlo. 

1879 

26.5 

25.02 

26.58 

26.1 

26.1 

26 

26.2 

24.0 

24.8 

26.2 

7 

7.60 

7.20 

6.8 

6.4 

&8 

6.4 

6.2 

6.6 

6.6 

0.274 

IKW 

.289 

liM 

.281 

KM) 

.271 

WW 

.266 

vnri 

.232 

ViM 

•264 

vm 

.249 

1897 

.266 

1806 

.262 

In  the  annnal  report  of  the  Miasiasippi  River  CommitaiQn  for  1899  the  Borveys 
made  between  Bea  River  Landing  and  Donaldson ville  are  discosBed,  with  resalts 
which  are  corroborative  of  the  above  discnasion  of  the  gauge  mdingB,  the  conclusion 
hAving  been  reached  that  "the  comparison  of  the  rescuts  of  idl  the  surveys  seems  to 
show  conclusively  that  there  had  been  a  general  tendency  to  the  pennanent  enlarge- 
ment of  the  stream  above  the  low-water  line,  and  the  capacity  of  the  river  to  discha^ 
its  flood  waters  has  been  more  than  maintained.*' 

The  practical  effect  of  this  increase  of  the  carrying  capacity  of  the  river  between  Gar- 
roll  ton  and  Red  River  Landing  is  to  diminish  the  high- water  slope,  so  that  a  flood 
wave  producing  a  given  height  at  the  OarroUton  eauge  would  pass  Red  River  landing 
to-day  at  a  level  several  feet  lower  than  would  nave  been  the  case  fifteen  or  twenty 
yeare  aco.  In  other  words,  since  the  crevasses  have  been  closed  and  the  levee  line 
maintained  with  few  or  no  br^ks  there  has  been  a  notable  decrease  of  flood  height 
at  Red  River  Landing,  amounting  apparently  to  3  feet  or  more. 

Geo.  M(<]/.  Drrbt, 
Major f  Oorpt  qf  Engmeert^  U,  8.  A, 

CoL  Q.  L.  GiLLBBPXB, 

Q)rpiofEngineert, 

PretiderU  MiatMppi  Rwer  Oommitnonf 

Army  Btdldmg,  New  York  (Xty. 
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Appendix  2. 

Report  of  Gaft.  Mason  li.  Patrick,  Corps  ov  £noinxbb8,  Sbcsktabt  Mihmbbtppi 

BiyxB  Commission. 

MississiPFi  RivBB  Commission,  Officsb  of  thb  Sbcbstabt, 

SL  Louis,  Mo,,  May  SI,  1900. 

OoLonir:  I  have  the  honor  to  sabmit  the  following  annual  report  for  the  year 
ending  May  31, 1900: 

The  work  under  the  secretary  of  the  Mississippi  River  Commission  is  carried  on 
under  allotments  made  by  the  Commission  from  appropriations  for  improving  the 
Miaeiaaippi  River  between  the  Head  of  the  Passes  ana  the  mouth  of  the  Ohio  River. 

These  allotments  are  as  follows: 

(i)  Mtgiasippi  River  Oommimon, — ^Available  for  salaries,  clerical,  office,  traveling, 
and  misoeUaneous  expenses  of  the  Mississippi  River  Commission. 

(^)  Surveys,  ff€mges,  and  observations. — ^Available  for  the  survey  of  the  Mississippi 
River  between  the  Head  of  the  Passes  and  its  head  waters,  for  the  establishment  and 
maintenance  of  gauges,  for  special  surveys  and  examinations,  and  for  the  collection 
and  reduction  oi  physical  data  pertaining  to  the  Mississippi  River. 

{3)  Dredges  amd  dredging. — ^Available  for  the  construction  and  operation  of  dredges 
and  dredging  plant  for  the  Miasissippi  River  from  the  Head  of  the  Passes  to  the  mouth 
of  the  Ohio  River. 

(4)  Experimental  dikes. — ^Available  for  the  construction  of  experimental  low- water 
dikes  at  localities  below  Cairo. 

MTHBTSBITPI  BIVSR  OOMMIBBION. 

The  MiffiiaHippi  River  Commission  held  three  sessions  during  the  year,  as  follows: 

Seventy-seventh  session,  June  1^19,  1899,  at  Army  Building,  New  York  City. 

Seventy-eighth  session,  November  4-13,  1899,  on  board  steamer  Mississippi,  St. 
Ix)ai8,  Mo.,  to  New  Orleans,  La. 

Seventy-ninth  session,  March  14-20,  1900,  on  board  steamer  Mississippi,  St  Louis, 
Mo.,  to  New  Orleans,  La. 

Pion/  and  outfit — ^The  steamer  Mississippi  left  St.  Louis  for  the  Grovemment  dry 
dock  at  Keokuk,  Iowa,  on  June  1,  1899,  where  repairs  were  made  to  her  hull  and 
machinery.  These  repairs  were  completed,  and  toward  the  end  of  July  she  arrived 
at  West  Memphis,  Ark.,  at  fleet  quarters.  During  August,  September,  and  part  of 
October  she  was  in  field  service  with  the  dredge  fleet.  Since  tnen  this  steamer  has 
carried  the  Commission  on  two  inspection  trips  from  St.  Louis,  Mo.,  to  New  Orleans, 
La.,  and  the  balance  of  the  time  has  been  laid  up  with  the  fleet  at  West  Memphis, 
Ark. 

SUBVBTS,  GAUGXB,  AND  OBSSBVATIONB. 

Survey  cf  (he  Mississwpi  River.— TMb  survey,  which  is  directed  by  the  law  creatinff 
the  Mississippi  River  Commission  to  extend  from  the  Head  of  the  Passes  to  the  head 
v&teiB  of  the  river,  has  been  made  with  the  view  of  obtaining  accurate  data  for  topo- 
gmphical  and  hvdrographical  maps  which  may  be  used  in  studying  the  phjrsical 
chajacteristics  of  the  river,  and  in  planning  improvements.  The  permanent  survey 
parks  are  also  intended  to  serve  as  a  basis  for  future  surveys,  by  which  means  changes 
io  the  bed  andlxanks  may  be  ascertained.  The  most  approved  methods  have  bMoi 
used  throughout  in  this  work. 

The  fiela  work  consists  principally  of  three  parts,  viz:  Secondary  trianffulation, 
precise  levels,  and  topography  and  hydrography.  The  instructions  to  fleld  parties 
lor  this  work  will  be  found  in  Report  of  the  Chief  of  Ennneers  for  1891,  pages  3474- 
^^;  the  instructions  for  precise-ievel  work,  revised,  wiU  be  found  in  the  Report  of 
the  Chief  of  Eneineers  for  1899,  pages  3469-^74. 

A  summary  of  the  surveys  of  the  river  to  1896  will  be  found  in  the  Rex)ort  of  the 
Chief  of  Engineers  for  that  year,  pages  3575-76. 

The  survey  now  covers  the  riv^r  from  the  Head  of  th^  Passes,  1,060  miles  below,  to 
Aitkin,  Minn.,  1,126  miles  above  Cairo,  a  total  distance  of  2,186  miles. 
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ITBLD  WOBK  DURING  THS  TBAS. 


ThiB  work  consisted  of  the  topographical  and  b^drographical  survey  between  St* 
Paul  and  Aitkin,  Minn.,  a  reconnaissance  from  Aitkin  to  the  head- waters  at  Lake 
Itasca,  and  rerunning  the  precise-level  lines  between  Fort  Adams,  Miss.,  and  Baton 
Rouge,  La.,  on  the  lower  river,  and  the  side  line  from  CSarroUton,  La.,  to  Bilozi, 
Miss. 

Topography  and  hydrography. — ^This  work  had  been  carried  to  the  upper  limits  of 
St  ]haul,  Minn.,  where  the  field  work  had  closed  in  the  fall  of  1897.  During  the 
season  of  1898  tne  triangulation  and  precise  levels  had  been  extended  north wara  to 
Aitken,  Minn.,  a  distance  of  about  200  miles.  At  the  date  of  my  last  annual  report 
a  topographical  survey  party  had  just  taken  the  field  for  the  continuation  of  thifl 
work  above  St  Paul  from  the  upper  limit  of  the  work  of  1897.  This  party,  in  chaiige 
of  Assistant  Engineer  A.  T.  Morrow,  completed  the  survey  of  Minneapolis  and  to 
about  2  miles  above  the  upper  limits  of  ^he  city  about  the  middle  of  June.  The 
hydrography  was  left  to  be  done  at  the  close  of  tne  season. 

The  party  was  then  transferred  to  Aitkin,  Minn.,  and  worked  downstream.  At 
Aitkin  a  hydrographic  party  was  also  organized.  The  party  numbered  altogether 
about  45  men. 

The  season  was  not  favorable  for  field  work,  as  several  considerable  rises  followed 
each  other  at  short  intervals  down  the  river.  Near  Little  Falls  a  log  1am  interrupted 
the  work.  With  the  exception  of  one  or  two  short  gaps  left  to  be  filled  in  the  next 
season,  the  survey  was  completed  to  the  upper  limit  of  the  work  of  1897  by  Novem- 
ber  13,  1899,  and  the  party  was  then  disbanded. 

The  river  between  Aitkin  and  Minneapolis  is  radically  different  from  that  below 
St  Paul;  the  stream  is  narrow,  with  abrupt  banks;  the  slope  of  the  river  averages 
about  2i  feet  per  mile.  The  bed  is  mainly  gravel  and  bowlders,  with  some  rock  in. 
situ  at  Little  Falls,  St.  Cloud,  and  Minneapolis.  Steamboating  is  impracticable  at 
present,  and  the  river  is  entirely  monopolized  by  the  logging  interests. 

The  topographic  work  covered  a  strip  on  each  side  of  tne  river  about  half  a  mile 
wide,  and  was  extended  to  include  towns,  tributary  streams,  and  other  important 
topographical  features.  The  work  of  the  season  covered  about  190  miles  of  river  in 
length  and  occupied  about  six  months,  during  a  portion  of  which  time  the  condi- 
tions were  unfavorable. 

The  following  is  the  cost  of  the  field  work:  Topography  and  hydrography.  St 
Paul,  Minn.,  to  Aitkin,  Mmn.,  May  6  to  November  16,  1899,  $20,632.75;  per  mile  of 
river,  198.72.  There  were  266  square  miles  of  topography  and  21  square  miles  of 
h^^drography.  The  cost  of  these  items  has  not  been  separated.  Adding  the  cost  per 
mile  of  triangulation  and  precise  levels  done  in  1898  ($86.92)  to  the  above  would 
make  the  total  cost  of  all  the  field  work  over  this  stretcn  $185.64  per  mile  of  river, 
this  distance  being  taken  as  209  miles. 

Details  of  the  season's  work  will  be  found  in  the  report  of  Assistant  Engineer 
A.  T.  Morrow,  Appendix  2  D. 

Discrepancies  between  ordinary  and  precise  levels,  river  slopes,  elevations  of  some 
prominent  points,  and  descriptions  and  elevations  of  all  the  bench  marks  on  this 
stretch  of  the  river  are  {^ven  m  Tables  1,  2,  3,  and  4. 

Descriptions  of  the  triangulation  stations  and  precise-level  benches  were  published 
in  Report  of  Chief  of  Engineers  for  1899,  pages  3385  to  3392  and  3408  to  3419.  Descrip- 
tions of  the  precise-level  benches  and  of  any  of  the  triangulation  stations  touched  on 
by  the  ordinary  levels  are  also  given  here  in  condensed  form  in  Table  No.  4,  in 
order  to  make  the  present  list  complete. 

IUconnai88ance.--On  account  of  the  character  of  the  country  above  Aitkin,  Minn., 
it  was  decided  not  to  carry  the  triangulation  along  the  river  above  that  point,  but  to 
substitute  therefor  tapeline  measurements  as  a  basis  for  the  topographical  work,  and 
as  a  check  on  this  work  to  carry  the  triangulation  across  country  from  Brainerd. 
Minn.,  to  the  head  waters,  thence  down  the  river  as  £ar  as  practicable.  A  careful 
reconnaissance  was  made  along  the  line  and  stations  selected.  An  examination  was 
also  made  of  the  river  from  Lake  Itasca  to  Aitkin,  Minn. 

A  party  in  charge  of  Assistant  Engineer  A.  T.  Morrow  is  now  in  the  field  carrying 
on  the  work  laid  out  for  this  season. 

Precise  levels. — ^This  work  has  been  carried  from  the  end  of  the  jetties  at  South  Pass 
to  Aitkin,  Minn.,  a  distance  of  2,269  miles;  with  side  lines  from  the  tide  gauge  at 
Biloxi,  Miss.,  to  New  Orleans,  La.,  a  distance  of  87  miles;  trom  Savanna,  111.,  to 
Chicago,  111.,  148  miles,  and  from  Duluth,  Minn.,  to  St  Paul,  Minn.,  156  miles. 
About  110  miles  of  this  between  Cairo.  111.,  and  Helena,  Ark.,  was  done  by  the 
Engineer  Department,  U.  S.  A.,  before  tne  creation  of  the  Mississippi  River  Com- 
mission; the  portion  from  Greenville,  Miss.,  to  Carroll  ton,  La.,  a  oistance  of  479 
miles,  was  done  by  the  United  States  Coast  and  Geodetic  Survey  from  funds  of  the 
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Miasisnppi  River  Commission.  The  stretch  from  Baton  Rouge  to  the  end  of  the  jet- 
ti»  was  rerun  in  1897-98  bv  the  Commission;  the  stretch  between  Biloxi  and  New 
Orleans  was  rerun  by  the  United  States  Coast  and  Geodetic  Survey  in  1886. 

The  relevelin^  of  the  stretch  on  the  main  river  from  Fort  Adams,  Miss.,  to  Baton 
Rouge,  La.,  a  distance  of  about  80  miles,  and  from  New  Orleans  to  Biloxi,  a  distance 
of  87  miles,  has  just  been  completed.  This  work  was  well  done  by  a  double  precine- 
leveling  party  in  charge  of  Mr.  W.  S.  Williams,  surveyor.  On  January  12,  1900, 
work  was  b^un  at  Fort  Adams,  Miss.,  and  dosed  at  West  Baton  Rouge,  La.,  on 
February  12.  The  party  then  proceeded  to  New  Orleans  and  began  work  releveling 
the  line  from  that  point  to  Biloxi. 

The  line  from  New  Orleans  to  Biloxi  over  the  route  of  former  leveling  was  com- 
pleted about  the  end  of  March.  The  Biloxi  tide  gauge  was  connected  with  and  a 
pennanent  monument  was  erected  upon  which  to  recoM  the  adopted  value  of  mean 
Gall  level. 

The  results  of  this  leveling  between  New  Orleans  and  Biloxi  are,  at  the  terminal 
benches,  about  a  mean  between  results  of  the  former  levelings  in  1882  and  1886. 
The  levels  of  1886  made  the  New  Orleans  benches  higher  than  those  of  1882,  as  do 
alsothe  i>re8ent  levels.  The  discrepancies  are  small  and  are  probably  entirely  due 
to  errors  in  leveling,  rather  than  to  any  general  chance  in  the  benches  on  this  line. 
The  results  of  the  present  releveling  between  Fort  Adams,  Miss.,  and  Baton  Rouge, 
La.,  make  the  Baton  Rouge  benches  lower  than  do  the  levels  of  1880.  The  releveling 
of  1897-98  from  Baton  Rouge  to  New  Orleans  and  below  make  the  New  Orleans 
benches  lower  than  do  the  levels  of  earlier  years.  From  this  it  appears  that  the 
later  levelings,  starting  with  Fort  Adams,  diverge  from  the  earlier  levels  down  to 
New  Orleans,  where  tne  discrepancjr  amounts  to  220.2  millimeters;  between  that 

Soint  and  Biloxi  this  discrepancy  is  mcreased  by  34.2  millimeters,  making  the  total 
iscrepancy  between  Fort  Adams  and  Biloxi  254.4  millimeters.  Only  the  reliable 
terminal  bienches  have  been  considered  in  this  comparison;  the  lai^f^e  and  irregular 
difiKnneT^pncies  shown  at  many  of  the  bench  marks  are  no  doubt  due  in  some  cases  to 
di8turi3ance6  of  the  benches  themselves.  Below  New  Orleans  the  earliest  precise 
levels  are  those  of  1893;  the  diveigence  found  above  New  Orleans  is  also  found  below 
between  the  levels  of  1893  and  1898,  but  the  discrepancies  are  very  irr^ular,  due  to 
the  very  unstable  nature  of  the  soil. 

In  view  of  the  discrepancies  found  to  exist  between  the  earlier  and  later  levels  on 
the  main  river  as  far  as  the  releveling  has  been  carried,  it  seems  unsafe  to  refer  to 
the  adopted  mean  Gulf  level  any  bendi  marks  except  such  as  have  been  connected 
by  this  releveling,  at  least  until  the  releveling  is  earned  up  the  river  to  a  point  where 
the  discrepancies  practically  disappear.  The  releveling  now  extends  from  Biloxi  to 
New  Orleans,  up  the  river  as  far  as  Fort  Adams,  Miss.,  and  down  the  river  to  the 
end  of  the  jetties.  The  elevations  of  all  precise-level  bench  marks  on  these  lines 
have  been  referred  to  the  adopted  mean  Uulf  level,  as  was  originally  contemplated 
by  tiie  Commission,  and  will  be  found  in  Tables  Nos.  7,  8,  9,  and  10.  It  is  the  mten- 
tion  to  refer  all  bench  marks  of  the  survey  to  this  datum  so  soon  as  they  have  been 
reliably  connected  therewith. 

Details  of  this  season's  work  will  be  found  in  the  report  of  Mr.  W.  S.  Williams, 
Appendix  2  E. 

&ubgidenee  of  the  ddUu — This  question  has  been  discussed  at  some  length  in  former 
reports  of  the  Commission.  See  Reports  of  the  Chief  of  Engineers  for  1894  and  1896, 
pages  2794  and  3478,  respectively.  Subsequent  investigations  have  furnished  addi- 
tional data,  and  it  is  believed  tnat  now  sufficient  information  has  been  collected  to 
show  conclusively  that  the  lower  delta  of  the  Mississippi  River  is  subsiding.  The 
amount  of  this  subsidence  from  1892  to  1896  is  approximately  determined  by  a  com- 
parison between  the  Port  Eads  and  Biloxi  tide  gauges;  between  1895  and  1900  it  is 
quite  accurately  shown  by  a  similar  comparison  of  the  East  Bay  gauge  with  the 
Biloxi  gauge,  rlate  10,  Report  of  the  Chief  of  Engineers  for  1899,  page  3602,  shows 
that  the  Port  Eads  ^uge  is  materially  affected  by  the  river  stages,  while  the  East 
Bay  gauge  is  but  shghtiy  affected  by  the  river,  and  only  at  very  nigh  stages;  hence 
the  latter  gauge  gives  more  accurately  the  true  Gulf  level  at  the  delta,  anof  the  com- 
^uison  of  this  gauge  with  the  Biloxi  gauge  is  entitled  to  more  weight  The  East 
Bay  gauge  was  established  in  1895,  the  Port  Eads  gauge  in  1876.  Prior  to  1895  the 
Port  Eads  records  are  the  only  ones  available  for  comparison  with  Biloxi;  the 
resulting  differences  must  be  regarded  as  but  approximately  representing  the  subsi- 
dence of  the  delta. 

The  level  connections  between  the  gauges  and  their  local  bench  marks  show  no 
appreciable  change  in  their  relations.  The  changes  in  the  relations  between  the 
Biloxi  gauge  and  the  gauges  near  the  mouth  of  the  river  must  therefore  be  attributed 
to  a  raising  of  the  strata  at  Biloxi  or  a  lowering  of  the  strata  of  the  delta,  or  to  both. 
The  recent  leveling  between  Biloxi  and  New  Orleans  ^ows  conclusively  that  no 
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such  raising  has  taken  place  at  Biloxi;  the  conclusion  that  the  delta  has  subsided 
seems,  therefore,  inevitable.  By  comparison  between  Biloxi  and  Port  Eads  from 
1882  (the  earliest  Biloxi  record)  to  1896,  the  subsidence  amounts  to  0.696  foot;  from 
1896  to  1899  by  the  same  gauges  it  amounts  to  0.31  foot;  a  total  for  the  period  from 
1882  to  1899  of  1.006  feet,  or  an  average  rate  of  0.056  foot  per  year.  By  comparison 
between  the  Biloxi  and  East  Bav  gauges,  1896  to  1899,  the  subsidence  is  0.316  foot, 
or  an  average  annual  rate  of  0.079  foot.  The  subsidence  from  year  to  year  between 
these  dates  is  not  uniform,  and  therefore  can  not  properly  be  used  in  deducing  a  rate 
prior  to  1896. 

The  subject  is  one  of  great  interest,  and  it  is  recommended  that  the  observations 
be  continued.  For  further  details  and  for  the  tables  showing  the  yearly  compari- 
sons attention  is  invited  to  the  report  of  Assistant  Engineer  Kivas  Tully,  Appen- 
dix 2  F. 

Scour  and  fill  survey, — A  party  in  charge  of  Mr.  Charles  H.  Miller,  surveyor,  was 
organized  in  August,  1899,  for  this  work.  The  object  of  the  survey  is  to  ascertain 
by  means  of  careful  soundings  on  fixed  ranges  the  nature  and  extent  of  changes 
occurring  in  a  given  portion  oi  the  river  during  varying  stages  of  water.  New  Madrid 
bend  was  the  selected  locality,  and  a  preliminary  survey  was  made  by  means  of  trian- 
gulation  and  stadia  early  in  September,  1899.  Thirty-one  cross  sections  or  ranges 
were  located,  covering  about  5i  miles  of  river.  The  bars  above  water  were  profiled 
by  level  lines  in  prolongation  of  the  river  cross  sections  or  ranges.  Level  lines  con- 
nected by  river  crossings  were  run  over  the  reach  along  each  bank  and  the  levels 
connected  with  permanent  bench  marks  of  the  general  survey. 

A  complete  set  of  soundings  has  been  taken  over  the  reach  about  once  each  week. 
These  sounding  have  been  taken  with  ^eat  care  with  pole  or  lead  hue  and  located 
hrom  shore  with  a  transit.  The  soundings  have  been  platted  in  the  field  and  the 
plats  forwarded  to  the  St.  Louis  office,  where  they  are  being  checked  and  the  areas 
measured.  From  the  areas  will  be  derived  the  mean  datum  depths  and  scour  and 
fill  of  the  river  bed.  The  field  and  office  work  are  in  progress;  it  is  not  expected 
that  the  complete  results  will  be  available  for  insertion  in  this  report.  A  map  of  * 
the  reach  showing  the  location  of  the  ranges  and  gauges,  and  platted  cross  sections 
on  the  ranges,  will  be  found  on  Plate  1. 

Gauges. — ^The  permanent  river  gauges  of  the  Mississippi  River  Commission  have 
been  maintained  during  the  year;  these  comprise  14  on  the  main  river,  1  on  the  St. 
Francis,  1  on  the  White,  and  1  at  Barbre  Landing  at  the  head  of  the  Atchafalaya 
River.  Beside  these,  the  self -registering  tide  gauge  at  Biloxi,  Miss.,  has  been 
maintained. 

All  the  Commission  gauges  on  the  main  river  and  the  one  at  Barbre  Landing  have 
been  inspected  during  the  year.  The  inspection  was  made  during  October  and 
November,  at  about  the  lowest  stage  of  the  season,  and  furnished  an  unusually  good 
determination  of  extreme  low-water  readings.    The  errors  found  in  the  gauges  were 

C orally  small,  less  than  two-tenths  foot,  except  at  Bayou  Sara  and  at  Barbre 
din^,  where  the  low- water  sections  were  found  to  be  2.2  and  2.36  feet  too  low, 
respectively. 

The  highest  and  lowest  gauge  readings  for  1899,  together  with  extreme  readings 
previously  recorded  and  distances  and  elevations  of  gauges,  are  given  in  Table  No.  15. 
A  hydro^raph  of  the  main  river  is  given  on  Plate  3.  A  comprehensive  hydrograph 
of  the  Mississippi  River  and  its  principal  tributaries,  1871  to  1899,  is  given  m  Plate  4. 

In  addition  to  the  permanent  gauges,  high-water  gauges  at  intervals  of  about  5 
miles  from  Cairo  to  Fort  Jackson  have  been  maintained.  These  were  inspected  and 
repaired  and  arrangements  made  with  local  observers  to  report  the  readings  in  case 
of  nigh  water  during  the  present  season.  The  automatic  tide  gauge  at  Biloxi,  Miss., 
was  inspected  and  connected  with  by  the  precise  level  party  alS)ut  the  end  of  March, 
1900.  The  tide  rolls  of  this  gauge  have  been  reduced,  and  the  mean  reading  for  1899 
deduced  therefrom  corrected  for  a  slight  change  found  in  the  staff  gauge,  the  cor- 
rected value  being  6.072.  The  adopted  value  for  mean  Gulf  level  is  6.083  feet.  The 
adopted  value  would  not  be  appreciably  changed  by  combining  1899  therewith. 

Low-water  slope. — ^The  water  suriace  elevations  at  or  near  the  sites  of  all  the  high- 
water  gauges  have  been  determined  during  the  lowest  stages  of  the  river  in  October 
and  November  by  the  gauge  inspection  party.  The  continuously  low  stage  of  the  ^{1 
river  was  extremely  favorable  for  the  work,  and '  very  satisfactory  results  were  ,^p 
obtained  between  Cairo  and  mouth  of  Red  River.  Below  that  point  the  tidal  effect 
is  so  marked  at  low  sta^ges  of  the  river  that  slope  observations  can  have  but  little 
value.  The  results  of  this  work  are  given  in  Table  No.  16,  and  a  profile  is  shown  on 
Plate  2. 

Discharae  observations. — ^The  low-water  discharge  in  the  Mississippi  River  was  meas- 
ured by  the  scour  and  fill  survey  party  six  times  during  October  and  December,  1899. 
These  were  the  only  discharge  observations  made  during  the  past  year.    The  results 
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oi  the  final  reduction  of  these  dischai^  measurements  will  be  found  in  Table  No.  18. 
The  resolts  of  simultaneous  reading  of  different  current  meters  are  given  in  the  same 
table.    The  location  and  cross  section  of  the  dischai]^  range  are  shown  on  Plate  1. 

A  plat  has  been  prepared  showing  all  measured  dischaiges  of  the  Mississippi  River 
below  Cairo  which  exceeded  1,000,S(X)  cubic  feet  per  second,  together  with  the  gauge 
and  mean  velocity  curves  (see  Plate  5).  These  comprise  measurements  of  sixteen 
floods,  from  1851  to  the  latest  observations— those  of  1898.  These  discharge  data  have 
be»i  collected  from  the  various  offidai  reports,  covering  a  long  period  of  time,  and  it  is 
believed  that  their  graphical  representation  on  one  pUte  will  greatly  facilitate  their 
study.  All  the  gauge  reading  being  referred  to  the  present  gauge  at  each  station 
brings  out  very  clearly  the  variation  of  river  dischai^ge  tor  a  given  gauge  reading. 

For  further  details  attention  is  invited  to  report  of  Assistant  Engineer  Kivas  Tully, 
Appendix  2  F. 

Plant  and  outfit. — ^This  now  consists,  with  the  exception  of  some  ski&  and  small 
boats,  of  the  steamers  Paired  and  Search.  The  Patrol^  which  was  laid  up  at  West 
Memphis  at  the  date  of  my  last  annual  report,  had  some  minor  repairs  made,  and  on 
July  9  was  assigned  to  bar  surveys  in  connection  with  dredging  operations.  She 
lemained  in  this  service  until  the  end  of  September.  About  October  I  this  boat  took 
oat  the  gauge  inspection  party  from  Cairo  to  Fort  Jackson,  returning  to  Memphis 
about  the  end  of  December.  The  inspection  party  was  then  transferred  to  the 
steamer  Search  and  the  Patrol  was  assi^ed  to  the  precise  level  party.  After  the  com- 
pletion of  the  line  from  Fort  Adams  to^aton  Rouse,  the  precise  level  party  was  taken 
to  New  Orleans,  and  the  Patrol  returned  to  West  Memphis,  where  she  was  laid  up  on 
March  9,  1900. 

The  steamer  Search  at  the  date  of  mj  last  annual  report  had  been*'  liauled  out  on 
the  bank  at  West  Memphis  and  repairs  to  her  hull  were  uu  'progress.  New  stem 
^Qsts,  transoms,  fantail  guards,  cylinder  timbers,  and^^sonie  Hull  timbers  were  put  in. 
bhe  was  relaunched  on  July  22.  Some  rep^i^ir%ere  made  to  her  wheel  and  her 
machinery  was  reassembled.  Early  inAiagfist  the  boat  was  put  in  commission  as 
inspection  boat  in  connection  with  dptJfTging  operations,  and  remained  in  this  service 
ontil  the  end  of  December,  whenr^e  was  assi^ed  to  take  the  place  of  the  Patrol 
with  the  ^uge  inspection  ^ffy  from  Memphis  to  Cairo.  Early  in  January,  1900, 
she  was  laid  up  witn  the  fli^tat  West  Memphis,  and  has  since  had  some  repairs  made 
and  been  repamted.  ^>^ 

Published  mapff.— M^pB  have  been  prepared  and  published  by  the  Commission  to 
date  as  follows:     ^^ 

A  Doap  of  th^Wer  alluvial  valley  from  vicinity  of  Cairo  to  the  Gulf  of  Mexico, 
m  eight  she^^ie  1  inch  to  6  miles,  was  published  in  1887.    A  new  edition  of  this 
map,  with  flfngeg  and  additional  data,  was  published  m  1899. 
.  ^  '"'^PJf  the  valley  of  the  Mississippi  River  from  Cairo,  111.,  to  St.  Paul,  Minn., 
•^  t?!^*fets,  scale  1  mch  to  6  miles,  was  prepared  and  the  last  two  sheets  published 


"^•^i^ct  map  of  the  Mississippi  River  from  Cairo  to  the  Gulf,  showing  limits  of 
**'^Binent  disti*  '     '  ^-^    ^     -      •  i--^  — i-  «. 

E\ed  in  1897. 


^^PBment  districts,  levee  districts,  etc.,  in  one  sheet,  scale  1  inch  to  5  miles,  was 


t>liBhed  to  Minneapolis,  Minn.,  on  this  scale,  and  from  thence  to  Lake  Itasca  on  a 
ae  of  1  to  10,000. 

M.aps  on  a  scale  of  1  inch  to  1  mile,  from  the  Gulf  of  Mexico  to  above  Lansing, 

feiTva,  a  distance  of  about  1,780  miles,  have  been  printed  and  issued  in  60  sheets; 

Jpur  of  these  sheets  have  been  printed  during  the  past  year;  two  more  sheets  are  now 

•  1:1  tlie  hands  of  the  printer.    The  first  edition  of  some  of  the  sheets  of  these  inch-to- 

.baile  maps  below  Cairo  has  been  exhausted.    Preparations  are  being  made  to  reprint 

'  >lie8e  sheets,  adding  thereto  data  derived  from  the  most  recent  surveys. 

MeductUm  offidd  note$. — ^The  reduction  and  platting  of  the  field  notes  of  the  topo- 
kphical  and  hydrographical  survey  from  St.  Paul,  Minn.,  to  Aitkin,  Minn.,  have 
jn  carried  on  in  the  office  by  members  of  the  survey  party  since  the  close  of  the 
field  season  last  November.  All  the  computations  and  about  one-half  the  platting 
YxBLve  been  completed.  Descriptions  of  bench  marks  and  other  tables  of  data  relating 
to  tliis  stretch  of  the  river  have  also  been  prepared.  The  final  computations  of  pre- 
ise  levels  recently  run  between  Fort  Adams  and  Baton  Rouge,  and  New  Orleans 
nd  Biloxi,  have  l>een  made  and  the  results  tabulated. 
Majjping  and  drawing,— DetsAi  charts  170  to  179,  covering  the  upper  river  from 

BNG  1900 ^286 
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below  Brownsville,  Minn.,  to  Wabasha,  Minn.,  a  distance  of  about  95  miles,  have  been 
completed.    Charts  180  to  188,  of  the  same  series,  are  partly  drawn. 

Inch-to-mile  maps  127  to  130,  covering  the  river  above  Cairo  from  near  Glen  Haven, 
Wis.,  to  above  Trempealeau,  Wis.,  a  distance  of  about  78  miles,  have  been  completed. 

Inch-to-mile  maps  12  to  25  l^elow  Cairo  are  being  prepared  for  republication,  the 
first  edition  of  these  sheets  having  been  exhausted. 

DBEDOBS  AND  DBBDGiyQ. 

Pnjjed.— On  the  20th  of  June,  1896,  the  Mississippi  River  GommisBion  adopted  a 
project  for  obtaining  and  maintaining,  by  means  of  dredges,  a  channel  in  the  Missis- 
Hippi  River  below  Cairo,  with  a  width  of  250  feet  and  a  deoth  of  at  least  9  feet  through- 
out the  year,  except  when  the  river  is  closed  bv  ice.  This  project  provided  for  the 
construction  and  operation  of  seven  hydraulic  dredges  by  the  30th  oi  June,  1900,  and 
for  the  provisional  construction  of  two  others,  if  found  necessary. 

The  building  of  this  plant  has  formed  a  very  important  part  of  the  work  of  this 
office,  and  has  involved  the  preparation  of  plans  and  specifications  for  the  dredges 
themselves,  and  for  the  necessary  large  and  small  tenders,  pile  sinkers,  and  other  plant. 
Since  the  beginning  of  the  construction  of  this  dredging  plant  many  chan^  have 
taken  plaoein  the  method  pursued  to  procure  the  most  efficient  and  best-designed 

dredfl^es. 

The  first  dredge  was  built  after  plans  prepared  bv  the  dredging  committee,  and 
was  in  the  nature  of  an  experiment.  While  many  changes  in  this  boat  were  after- 
Tfardy  fffliyd  nftcftflflftrv.  it  yet  demonstrated  beyond  a  doubt  the  efficiency  of  such 
hvdraulic  <£3»i^Jpr  the  purpose  for  which  it  was  designed. 


The  next  step  waB^MjCdefine,  in  general  terms,  the  conditions  which  the  dredges 
must  fulfill,  leaving  totfe  Trtniiders  the  details  of  the  design.    Following  this  course. 


still  more  rigidly  drawn  specifications  another,  tWlfi  seventh,  a  seli-propelhng  dredge, 
was  placed  under  contract  in  1898.  This  dredge  ifl^^ow  about  completed,  and  will 
probably  be  delivered  at  an  early  date.  The  eighth  J^i^nmth  dredges,  also  to  be 
self-propelling,  are  now  being  bmlt. 

CONSTRUCTION,  AI/TBRATION,  AND  RSPAIB8  TO  Pl^^NT. 

Dredge  Alpha.— This  dredge  was  not  put  Ln  commission  duri!^  the  year,  bat 
remained  in  service  as  a  quarter  boat  and  machine  shop.  It  was  intended  to  haul 
out  the  Alpha  to  have  the  hull  calked  and  otherwise  repaired,  but  this -^^rk  has  been 
postponed  until  after  further  consideration  of  the  future  disposition  or  alteration  of 
the  boat,  which  at  present  is  not  an  economical  machine  for  use  on  the  ^Mississippi 
River,  owing  to  the  narrow  cut  it  can  make  and  to  the  shallow  depth  at  wlfcich  it  can 
work.  m 

Dredge  Beta, — ^At  the  date  of  my  last  annual  report  this  dredge  was  at  Wesi, 
phis;  tne  alterations  to  provide  cabin  accommodation  for  the  crew  and  to  d< 
the  draft  of  the  boat  had  just  been  finished.  In  June,  1899^  the  outfit  was  ^ 
on  board,  and  in  July  the  dredge  was  tested  under  field  conditions  near  the  h^EP^  ^^ 
Presidents  Island.  The  efficiency  of  the  dredge  has  been  greatly  increased  Cjtthe 
alterations.  The  draft,  when  fully  equipped  and  under  working  conditions,  with 
water  in  the  boilers,  is  now  about  52  inches.    Early  in  August,  shortly  after  bAing 

5 laced  in  commission,  one  of  the  piston  rods  on  the  starboard  engine  became  heaA^. 
he  rod  and  elands  wei*e  so  badly  scratched  that  it  was  necessary  to  have  the  i/^ 
tamed  off  and  the  glands  rebushed.  Owing  to  the  great  size  of  the  dredge  and!  ^> 
the  strain  on  the  cables  when  working  in  a  strong  current,  the  main  gear  wheels  \|^ 
the  winding  engines  proved  to  be  too  weak.  Many  of  the  teeth  were  broken.  Teni- 
jwrary  repairs  were  made  while  in  the  field.  } 

After  the  season's  work  was  finished  all  the  machinery  was  thoroughly  overhauled!. 
It  was  found  that  the  pump  casings  had  worn  considerably  and  in  an  irregular  man- 
ner. These  casings  were  bored  out  and  new  plates  fitting  the  casing  closely  will  be 
placed  upon  the  runner  blades.  It  is  the  expectation  that  the  pumps  will  stand 
another  season's  wear  in  their  present  condition,  but  after  next  season  it  will  proba^ 
bly  be  necessary  to  line  the  pump  casings.  New  and  stronger  main  gear  wheels  have 
been  provided  for  the  hauling  engines.  The  Beta^s  pontons,  as  originally  built,  did 
not  furnish  sufficient  fiotation  to  support  the  pipe  line  when  the  latter  was  filled  hill 
of  sand;  when  in  such  a  condition  pipes  and  pontons  would  sink  and  turn  over.  Such 
an  accident  happened  once  during  the  dredging  season,  and  once  again  was  narro*\'ly 
averted.  Steps  have  been  taken  to  provide  additional  fiotation  for  the  pontons  and 
after  the  work  is  completed  no  such  trouble  can  again  occur. 
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The  Beta  is  deficient  in  boiler  power.  To  run  both  prnnpe  and  the  reftt  of  the 
machinery  it  is  necessary  to  force  the  boilers  far  bevond  their  rated  capacity. 
Although' the  best  grade  of  coal  is  used,  there  is  great  difficulty  in  firing.  The  t^toke- 
hole  is  exceedingly  uncomfortable,  and  the  firemen  can  endure  the  work  for  but  a 
short  time.  During  the  exceedingly  hot  weather  it  was  found  imp<)^8ible  to  supply 
sufficient  steam  to  run  more  than  one  pump.  New  grates  which  are  more  easily 
cleaned  are  being  provided  for  one-half  the  boilers,  and  if  found  advantagt'ouH  the 
other  boilers  will  probably  be  ea nipped  with  the  same  device.  Steps  have  alno  been 
taken  to  better  ventilate  the  stokeholes. 

Dredge  Gamma, — Shortly  after  being  placed  in  commission,  while  at  work  at  Fleeces 
Crossing,  it  was  found  that  the  valve  and  valve  seat  of  the  high -pressure  cylinder 
were  rapidly  wearing.  This  wear  continued  at  such  a  rate  that  it  was  neoeH8arv  to 
lay  nptne  dredge,  have  the  valve  seat  planed  off  and  procure  a  new  valve,  l^his 
exc^eive  wear  is  probably  attributable  to  the  drvness  ot  the  steam  and  to  improper 
lubrication.  After  the  new  valve  was  put  in  place  the  dredge  worked  throughout 
the  season,  but  when  laid  up  in  winter  quarters  it  was  found  that  considerable  wear 
had  taken  place  at  the  same  point.  The  cylinder  was  taken  to  the  shop,  the  valve 
seat  again  planed  ofif,  and  a  false  seat  made  of  bronze  plate  about  nine-sixteentliH  of 
an  in3i  in  thickness,  held  b^  studs,  was  put  in  place.  The  cast-iron  liners  placetl  in 
the  pump  before  the  b^nmng  of  tne  last  season's  work  answered  their  purpose  well, 
but  wore  away  considerably.  New  liners  made  from  the  same  patterns  were  obtained 
and  put  in  place.  The  pontons  of  this  dredge  are  not  sufhciently  lan^e  to  support 
the  pipes  wnen  filled  full  of  sand.  Small  cylindrical  pontons  which  will  provide  the 
necessary  flotation  have  been  ordered  and  will  be  put  in  place. 

Dredge  Delia. — ^The  new  chains  for  operating  the  cutters  on  this  dredge  were  not 
delivered  in  time,  and  the  boat  was  put  in  commission  with  the  old  worn  chains. 
These  old  chains  gave  a  great  deal  of  trouble  and  caused  many  delays.  After  the 
new  chains  were  received  and  put  in  place  no  further  delays  of  this  nature  were 
experienced.  Most  of  the  delays  caused  bv  the  cutters  had  been  due  to  sunken  logs 
jamming  between  the  cutter  blades.  To  obviate  this^  circular  steel  plates  were  put 
alongside  each  of  the  cutters.  This  device  worked  m  a  very  satinfactory  manner. 
After  the  close  of  the  dredging  season  the  machinery  of  the  drecl^e  was  all  over- 
hauled. The  piston  rod  of  the  low-pressure  cylinder  had  given  considerable  trouble 
in  the  past  and  had  undoubtedly  been  of  too  weak  a  design.  It  was  determined  to 
dightly  increase  the  size  of  the  piston  rod.  While  boring  out  the  eye  of  the  piston 
to  fit  the  new  rod  a  large  blowhole  was  found,  which  would  so  weaken  this  part  of 
the  piston  head  that  it  was  necessary  to  order  a  new  piston  head  from  the  builders 
of  the  engine.  Considerable  wear  had  taken  place  on  the  lining  plates  of  the  pump 
casing.  The  old  plates  on  the  after  side  of  the  casing  were  removed  and  new  ones 
will  be  fitted  in  their  places. 

Dredges  EpsUon  and  Zeta, — ^The  work  of  putting  the  cast-iron  liners  in  the  pumpe 
was  completed,  and  during  the  low-^ater  season  nothing  but  minor  repairs  were  made 
to  these  dredges.  After  being  laid  up  in  winter  quarters  all  the  machinery  was  thor- 
onghl^  overhauled.  The  pump  casing  liners  haid  worn  as  had  been  expected,  and 
new  liners  were  procured  and  put  in  place.  It  was  also  found  that  the  pump  runners 
bad  worn  to  such  an  extent  that  they  could  no  longer  render  efficient  service.  New 
runners  have  been  cast  and  are  now  being  put  in  pTace. 

On  all  the  dredges  the  hulls  have  been  tnoroughly  cleaned  and  oiled;  the  boilers 
haTe  been  tested  and  repaired  where  necessary. 

Dredge  Iota, — This  dredge  was  built  under  contract  with  the  Springfield  Boiler  and 
Manufacturing  Company.  The  contract  required  the  boat  to  be  delivered  by  the  26th 
of  August,  18^,  but  owin^  to  many  delays  the  builders  were  unable  to  deliver  the 
boat  in  time  for  work  during  the  low-water  season.  The  time  for  delivery  has  been 
extended  to  the  1st  of  July,  1900.  The  boat  is  nearly  completed  and  will  probably 
be  delivered  for  test  at  an  early  date. 

Dredaes  Kappa  and  Henry  Flad, — ^At  the  date  of  my  last  annual  report,  proposals 
for  building  tnese  dredges  had  been  opened  and  the  bid  of  the  Bucyrus  Company,  of 
South  Milwaukee,  Wis.,  had  been  recommended  for  acceptance.  This  recommenda- 
tion was  approved  and  a  contract  was  entered  into  with  the  said  company  for  the 
construction  of  these  dredges.  Although  the  contract  requires  the  dredges  to  be  fin- 
ished and  delivered  by  the  1st  of  July^  1900,  no  great  progress  has  yet  been  made 
SK)n  these  boats.  The  contractors  claim  to  have  done  all  in  their  power,  but  that 
ey  have  been  hampered  by  their  inability  to  obtain  the  necessary  material.  Part 
of  the  machinery  has  been  nnished.  The  nulls  are  being  built  at  Grafton,  111. ;  the 
pumpe  and  machinery  at  South  Milwaukee.  Neither  of  the  boats  has  yet  been 
launched,  and  it  is  now  evident  that  they  can  not  be  completed  by  the  date  set  in  the 
contract  for  their  delivery. 
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Larae  tenders. — ^The  five  lai^ge  steam  tenders,  named  Sachem^  Ckodaw,  Nokcmis, 
Wynohif  and  Leoiay  were  completed  by  the  contractors,  the  Iowa  Iron  Works,  Limited. 
The  first  two  boats  were  put  in  commission  in  October  and  reported  for  duty  in  the 
field  on  Uie  12th  of  that  month.  Two  more  reached  winter  quarters  at  West  Mem- 
phis on  the  4th  of  December,  and  the  fifth  boat  reached  the  same  point  on  the  20th 
of  December,  1899.  Each  of  the  five  boats  received  its  equipment  at  St.  Louis.  The 
boats  were  well  built,  and,  although  no  exhaustive  tests  have  been  made  of  them,  they 
have  had  sufficient  trials  to  demonstrate  that  they  are  thoroughly  capable  of  han- 
dling the  dredges;  that  thev  are  well-designed  and  efficient  tenders.  These  boats 
handle  easily  and  have  ample  power. 

Small  tenders. — ^The  four  small  tenders,  Vvlcan^  Mercury^  Venus,  and  Man,  rendered 
efficient  service  during  the  year,  transporting  survey  parties  from  point  to  point  and  in 
making  surveys  of  the  different  stretches  of  the  river.  They  are  very  economical  and 
prove  to  be  especially  well  suited  for  such  work.  No  repairs  of  consequence  were 
necessary  during  the  working  season.  While  in  winter  quarters,  it  was  discovered 
that  the  shaft  of  the  Vulcan  was  cracked,  and  it  was  necessary  to  obtain  for  this  boat 
a  new  shaft,  which  has  been  put  in  place.  It  was  also  found  more  convenient  to 
slightly  alter  the  Mars  by  tummg  the  boiler  around,  and  it  is  proposed  to  make  the 
same  change  on  the  Mercury  and  Venus. 

Steamer  MirmeUmka. — Some  minor  repairs  have  been  made  to  the  starboard  guard, 
and  the  wheel  has  been  rebuilt. 

Steamer  Vidalia. — This  boat,  having  been  worn  out  in  the  service,  was  inspected, 
condemned,  and  sold  on  the  15th  of  June,  1899. 

DRBDQING  OPERATIONS  ON  THB    LOWER    XISBIBSIPPI    RIVER   BETWEEN    CAIRO,   ILL.,   AND 

THE  HEAD  OF  THE  PASSES,  LOUISIANA.' 

These  operations  include  the  care  and  repair  of  plant,  testing  of  dredges,  and  oper- 
ation of  the  plant  during  the  low-water  season. 

A  statement  of  the  ^neral  principles  which  have  governed  the  conduct  of  the 
dredging  operations  will  be  found  in  the  Report  of  the  Chief  of  Engineers  for  1898, 
pages  3166-3169. 

No  fixed  rules  can  be  laid  down  for  the  locations  of  the  channels  to  be  dredged. 
Each  case  as  it  arises  must  be  studied  with  care,  and  the  dredges  placed  after  a  thor- 
ough examination  of  the  locality  and  all  existing  conditions.  To  successfully  solve 
these  problems  and  to  properly  locate  the  channels  to  be  dredged,  in  my  opinion,  it 
is  essential  that  detailed  surveys  of  the  various  localities  shoula  be  made  from  time 
to  time.  It  is  not  always  sufficient  to  know  the  condition  of  affairs  at  the  time  when 
the  dredging  is  to  be  done.  It  is  frequently  an  advantage  to  have  some  knowledge  of 
the  prior  conditions,  of  what  changes  have  already  taken  place,  and  of  what  the  river 
is  trying  to  do  for  iteelf.  The  plan  pursued  during  the  last  dredging  season  was  to 
make  rapid  surveys  of  the  d liferent  points  where  it  was  expected  that  dredging  would 
be  needed,  some  little  time  before  the  river  fell  to  a  stage  where  dredging  would  be 
required.  Surveys  were  again  made  just  before  putting  tne  dredges  to  work.  Studies 
of  the  results  of  the  surveys,  together  with  personal  observation  of  the  localities  in 

auestion,  enabled  a  decision  to  be  reached  as  to  the  best  place  to  attempt  to  cut  across 
lie  bcurs.  It  may  be  said  that  during  the  low-water  season  of  1899  there  was  practi- 
cally but  one  place  where  the  channel  first  located  had  to  be  abandoned  and  another 
selection  made.  Reference  will  be  made  to  this  later  in  my  report,  where  it  will  be 
seen  that  the  first  selection  was  somewhat  of  an  experiment,  which  offered,  it  was 
believed,  a  fair  chai^ce  of  success;  but  conditions  so  changed  later  that  it  became 
necessary  to  abandon  the  first  locality  and  open  another  channel  a  short  distemce 
away  from  that  first  selected. 

In  addition  to  the  surveys,  efforts  were  also  made  to  plainly  mark  the  dredged 
channels  by  means  of  keg  buoys.  These  buovs  were  moved  from  time  to  time  as  the 
channel  shifted.  It  is  believed  that  they  will  prove  valuable  aids  to  navigation  as 
soon  as  the  pilots  learn  that  they  can  rely  upon  the  buoys  being  correctly  placed. 
Frequent  reports  were  made  to  the  pilots'  associations;  and  by  permission  of  the  oflS- 
cer  in  charge  of  the  local  light-house  district,  the  positions  of  the  lights  were  occa- 
sionally changed  to  agree  with  the  new  channels  which  developed  or  were  made  by 
the  dredging.  Every  effort  was  made  to  give  full  information  to  steamboatmen  and 
to  make  the  dredging  operations  of  as  much  value  as  possible.  The  work  of  each 
dredge  is  riven  in  detail  oelow. 

Dredge  Beta. — As  this  dredge  can  excavate  to  a  greater  depth  (20  feet)  than  any  of 
the  other  dredges,  it  was  plac^  in  commission  and  put  to  work  while  there  was  still 
considerable  depth  in  the  channels.  The  boat  first  worked  at  Fleeces  Crossing  ( 24,S ) , 
where  dredging  was  commeuced  on  the  2d  of  August,  1899.  The  boat  was  next 
moved  to  Presidents  Island  and  commenced  dredging  at  that  locality  on  the  28th  of 
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Aiigust  The  Deceasary  dredging  here  was  finifihed  on  the  3d  of  September  and  the 
boat  was  sent  to  Cherokee  Croesmg  (90),  where  dredgmg  was  begun  on  ^e  9th  of 
Septonber.  On  the  12th  of  October  the  dredge  was  moved  to  Point  Pleasant  (79) 
and  b^ao  work.  On  the  10th  of  November  the  boat  left  Point  Pleasant  for  winter 
quarters  and  arrived  at  the  fleet  at  West  Memphis  on  the  13th  of  November,  1899. 

Dredge  Gamma.— This  dredge  was  placed  in  commission  on  12th  of  August  and  waa 
sent  to  Fleeces  Crossing  (243)  to  assist  the  Beta.  Dredging  commenced  on  the  same 
day.  Owing  to  the  wearing  of  the  valve  and  valve  seat  on  the  high-pressure  cylin- 
der, it  was  necessary  to  temi)orarily  lay  up  the  dredge  until  the  repairs  could  be 
completed.  The  dredce  was  idle  between  August  26  and  September  7;  on  the  last 
named  date  it  returned  to  Fleeces  Crossing andresumed  dredging.  After  completing 
the  work  at  this  point,  the  Gamma  was  moved  to  Cypress  ^nd  (426) ,  where  the 
somewhat  narrow  and  crooked  channel  was  widened  and  straij^htened.  Dredging 
was  commenced  at  this  locality  on  October  29  and  continued  until  November  4.  On 
the  7th  of  November  the  Gamma  started  upstream,  and  on  November  9  commenced 
dredg^g  at  Beiths  Crossing  (366).  This  work  was  finished  on  November  16;  the 
Gamma  reached  winter  quarters  on  November  20,  1899.  By  direction  of  the  Secre- 
tary of  War,  this  dredTO  was  temporarily  transferred  to  the  engineer  officer  in  charge 
of  the  improvement  of  Vicksbuiig  Harbor,  and  left  the  fleet  for  Vicksburg  on  March 
28,  1900,  towed  by  the  steamer  Chodaw.  The  dredge  left  Yicksbui^  on  May  11, 
19(X>,  arriving  at  the  dredge  fleet  on  May  21,  1900. 

Dredge  D^a, — ^This  dr^ge  was  placed  in  commission  on  the  9th  of  August  and 
towed  to  Island  No.  2A  (179),  where  work  was  beeun  on  the  11th  of  August  and 
continued  at  intervals  until  the  13th  of  September.  The  next  day  the  dredge  started 
for  Graves  Bayou  (250),  where  it  seemed  that  work  would  be  needed.  The  river, 
however,  without  assistance  formed  a  new  channel  at  this  point,  and  no  dredging 
was  necessary.  A  shoal  had  formed  a  short  distance  above  where  the  DeUa  had 
worked  at  Island  No.  34,  and  the  dredge  was  therefore  returned  to  this  locality, 
where  dredging  was  resumed  on  October  22  and  finished  on  October  25.  The  Delta 
was  retained  in  this  vicinity,  but  did  no  further  work,  and  on  the  17th  of  November 
was  laid  up  in  winter  quarters. 

Ifredge  ISpsilon, — ^This  dredge  was  placed  in  commission  on  the  15th  of  August  and 
left  winter  quarters  for  Miss  Hickmans  Crossing  (131),  reaching  that  point  on  the 
19^  of  August;  dredging  was  begtm  on  the  2l8t  of  August  and  completed  on  the  1st 
of  Sep>temTOr.  The  Epnlon  was  moved  to  Cherokee  Crossing  (90)  and  commenced 
dredging  on  the  5th  of  September.  Work  was  continued  with  little  interruption 
until  the  22d  of  September,  when  it  was  temporarily  suspended*  Dredging  was 
resumed  on  the  28th  of  September  and  continuea  until  the  6th  of  October.  On  the 
4th  of  November  the  dredge  was  again  put  to  work  to  remove  a  lump  which  had 
formed  at  the  lower  end  of  the  channel.  This  work  was  finished  on  the  6th  of 
November.  On  the  11th  of  November  the  Ensilon  was  moved  to  Point  Pleasant  ( 79) ; 
work  was  b^;un  the  same  day  and  continuea  without  serious  delay  until  the  17th  of 
November.  As  no  further  work  seemed  necessary,  the  dredge  left  Point  Pleasant  on 
the  26th  of  November  and  arrived  at  winter  (quarters  on  the  28th. 

Dredge  Zeta. — ^This  dredge  was  put  in  commission  on  the  26th  of  August,  1899,  and 
on  that  day  started  for  Luxora  ( 163),  where  dredging  was  begun  on  the  27th  of  August 
and  continued  without  serious  dela^  until  the  12th  of  September.  Work  was  resumed 
on  the  22d  of  September  and  continued  at  intervals  until  the  3d  of  October.  On  the 
10th  of  October  the  dredge  was  moved  to  Osceola  Bar  (164) .  After  two  days'  dredg- 
ing the  necessary  work  here  was  finished  and  the  Zeta  returned  to  Luxora,  where  a 
lump  had  formed  near  the  central  portion  of  the  dredged  channel.  Work  was 
resumed  at  this  locality  on  the  13th  of  October  and  continued  for  four  days.  On  the 
24th  of  October  the  dredge  was  moved  to  Fletchers  Landing,  at  the  lower  end  of 
Gold  Dust  Crossing  (158).  On  the  2d  of  November  the  work  at  this  locality  was 
fir  ished.  On  the  4th  of  November  the  dredge  again  resumed  work  at  Luxora, 
removing  a  lump  which  had  formed  in  the  channel.  This  work  continued  until  the 
8th  of  November.  The  dredge  was  retained  in  this  vicinity  to  await  developments, 
but  no  further  work  was  found  necessarv,  and  on  the  26th  of  November  the  Zeta 
departed  for  winter  ouarters,  arriving  at  West  Memphis  the  next  day. 

A  summary  of  the  oredging  operations  and  distribution  of  time  and  of  expenditures 
will  be  found  in  Tables  Nos.  20  and  21. 

DISCUBSION  OF  BBBUI/IB. 

The  low-water  season  of  1899  was  especially  favorable  for  dredging  operations.  As 
will  be  seen  by  an  inspection  of  the  hydrograph  on  Plate  3,  the  river  for  a  compara- 
tively long  period  was  stationary  or  falling.  Under  such  conditions  channels  once 
made  do  not^  as  a  general  rule,  fill  up,  and  are  easily  maintained.    During  the  last 
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low-water  season  the  river  reached  a  comparatively  low  stage.    Some  of  the  lowest 
gauge  readings  during  the  year  were  as  follows: 


Reading. 


Cairo 

Fulton... 
Memphis. 


Oct  16, 1899 

Oct.  30, 1899 

Oct.  Sl-NoY.  1,1899. 


2.98 
2.63 
0.54 


The  river  remained  below  5  feet  at  Cairo  for  forty-three  days,  from  September  30 
to  November  11,  inclusive.  The  bars  where  work  was  done  were  carefully  surveyed 
before,  during,  and  after  d reding.  The  results  are  shown  on  Plates  6  to  50,  wHere 
depths  greater  than  9  feet  are  inmcated  by  parallel  ruling. 

Vicimty  of  Point  Pleasant  (81SS). — This  locality  was  about  the  most  difficult  of  any 
on  the  river  below  Cairo.  During  the  early  part  of  the  low-water  season  navigation 
was  not  seriously  hindered,  but  toward  the  latter  part  of  the  season  boats  experi- 
enced a  great  deal  of  trouble  at  the  lower  Point  Pleasant  Crossing.  The  conditions 
from  time  to  time  are  shown  on  Plptes  6-10.  Dredging  at  this  point  was  postponed 
as  long  as  possible  in  order  that  a  fair  test  might  be  made  of  the  efficacy  oi  the  dikes 
which  were  here  being  put  in  position.  When  it  was  found  that  the  dikes  had  failed 
to  secure  a  navigable  channel,  the  dredges  were  put  to  work.  •  The  dredge  cuts  were 
located  with  a  view  of  assisting  the  dikes  and  giving  speedy  relief;  these  cuts  were 
not  located  as  would  probably  have  been  the  csiPe  had  the  matter  not  been  compli- 
cated by  the  presence  of  the  dikes.  The  channel  opened  was  crooked,  narrow,  and 
hard  to  run. 

Cherokee  Crossing  (90). — Plate  11  shows  the  conditions  before  dredging.  This  is  a 
broad,  flat,  crossing,  with  no  well-deflned  low- water  channel.  The  location  of  the 
dredeed  cut  is  shown  on  Plates  12-16.  The  work  was  verv  satisfactory.  Occasion- 
ally large  lumps  formed  in  the  dredged  channel  which  had  to  be  removed,  but  after 
the  channel  was  once  opened  there  was  never  less  than  9  feet  of  water  on  this  cross- 
ing.    Plate  16  shows  an  excellent  channel  thirty-nine  days  after  dredging. 

Miss  Hickmans  Crossing  {lSl).See  plates  17-21.  Plate  17  is  from  the  preliminary 
survey  and  shows  the  conditions  that  then  existed.  Plate  18  shows  the  location  of 
the  channel  which  was  afterwards  dredged,  and  the  remaining  plates  show  the  results 
of  the  dredging.  At  no  time  during  the  year  was  there  less  than  9  feet  over  this 
crossing.  The  dredged  channel  widened  and  deepened,  and  no  trouble  was  here 
experienced  by  passing  boats. 

Gold  Dust  Crossing  (158). — Plate  22  shows  where  the  small  amount  of  dredging 
found  necessary  was  done  at  this  locality.    The  results  were  very  satisfactory. 

Luxora  Crossing  \16£). — Plates  23  and  24  show  the  conditions  before  any  dredging 
was  done.  The  problem  of  properly  locating  the  dredge  cut  at  this  point  was  a  rather 
complicated  one.  A  bold  reef  running  out  from  Elmot  Bar  stretched  diagonally 
across  the  river,  with  a  deep  pool  on  either  side.  The  earlier  surveys  show  a  narrow 
connection  between  the  pools  just  below  the  Luxora  warehouse.  It  became  a  ques- 
tion whether  to  cut  across  the  reef  at  some  point  above  the  Elmot  warehouse  (Plate 
24),  or  to  attempt  to  open  the  channel  close  along  the  right-hand  shore  in  front  of 
Spann*s  warehouse  and  Luxora  warehouse.  As  the  best  steamboat  landing  was  near 
the  Luxora  warehouse,  this  last-named  locality  was  finally  selected;  it  was  thought 
that  if  the  channel  along  this  shore  could  be  maintained,  it  would  be  of  great  advan- 
tage to  all  local  steamers.  The  channel  was  successfully  opened  and  maintains  d, 
although  occasional  dredging  was  necessary  from  time  to  time.  After  the  dredging 
was  done,  at  no  time  was  there  less  than  9  feet  in  this  channel.  It  is  probable  that 
an  equally  good  or  better  channel  could  have  been  opened  and  maintained  with  less 
work  at  some  other  point  across  the  bar,  but  for  the  reasons  given  above,  the  final 
selection  of  the  locality  where  work  was  done  is  believed  to  have  been  the  best  that 
could  have  been  made  under  the  circumstances.  Plates  25-27  show  this  locality  at 
various  times  during  and  after  dredging. 

Vicinity  of  Osceola  Landing  (164)' — After  passing  Luxora  the  river  divided,  part  of 
the  water  going  down  along  tne  face  of  Osceola  Bar,  while  another  channel  crossed 
over  to  Island  No.  30.  After  a  study  of  the  existing  conditions  it  was  decided  to 
improve  the  first-named  channel.  The  locality  where  dredging  was  done  and  the 
results  obtained  are  shown  on  Plates  28-31. 

Island  No.  S4  (179). — ^At  this  locality  there  were  really  three  distinct  channels — one 
passing  between  the  bar  and  the  island,  one  along  the  face  of  the  bar,  and  the  third 
down  close  to  the  left-hand  shore.    This  last-named  channel  was  narrow,  crooked, 
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and  much  obetmcted  by  logs  and  snags.  The  channel  between  the  bar  and  island 
had  shoaled  in  previoos  years,  and  there  was  every  indication  that  the  same  state  of 
&&iiB  wonld  exist  during  this  season.  It  was  therefore  determined  to  improve  the 
middle  channel,  and  the  cat  was  located  near  the  same  place  where  dreaging  had 
been  done  the  year  before.  The  material  encountered  was  heavy  gravel,  lignite,  and 
blue  dav.  Once  opened,  the  channel  was  easilv  maintained,  although  a  lump  which 
had  to  De  removed  formed  near  the  upper  end  of  the  cut  first  dredged.  The  work 
done  and  its  location  are  shown  on  Plates  32-^. 

Pretidents  Island  {2SS), — ^Plate  37  shows  this  locality  some  little  time  before  the 
dredging.  Conditions  had  changed  but  slightly  when  work  became  necessary.  Here 
was  a  very  distinct  case  of  overlapping  pools,  and  the  problem  was  to  determine 
where  best  to  open  a  channel  across  the  mtervening  bar.  The  location  finallv  selected 
is  shown  on  Plate  38,  and  on  Plates  39-42  are  shown  the  results  obtained.  At  no 
time  was  there  leas  than  9  feet  over  this  crossing. 

Fluoa  Qromng  {S4S), — ^This  was  the  first  locality  where  shoal  water  developed 
during  the  season,  and  was  the  first  point  at  which  dred^ng  was  done.  Plate  43  is 
from  a  survey  ooade  in  the  latter  part  of  July,  at  which  tune  the  pilots  reported  bat 
10  feet  over  this  crossing.  The  nver  was  falling  slowlv  and  was  still  about  10  feet 
above  mean  low  water.  It  was  seen  that  there  would  be  considerable  time  before  a 
Tery  low  stage  would  be  reached.  It  was  determined,  however,  to  put  the  dredge 
Beta  to  work  at  onbe,  and  the  cut  to  be  dredged  was  located  after  considerable  study. 
As  shown  on  plate  43,  at  this  time  there  were  really  two  channels  in  existence ;  one 
tarned  sharply  across  the  river  between  the  two  sand  bars:  the  other,  straighter, 
though  mucn  longer  and  not  quite  so  deep,  followed  down  about  the  middle  of  the 
riyer.  It  was  thought  well  to  attempt  to  keep  open  this  longer  and  straighter  channel 
with  the  hope  that  once  the  water  was  flowing  freely  throng  it  it  would  te  maintained. 
and  that  the  other  channel  would  ultimately  be  closed.  The  location  of  the  dredged 
cnt  is  shown  on  plates  44,  45,  and  46.  The  channel  was  opened  and  for  a  time  main- 
tained. The  current  passins  through  it  was  quite  swift ;  but  the  sand,  which  was 
fine,  was  easily  moved  and  the  channel  became  quite  crooked.  About  the  1st  of  Sep- 
tember, near  the  head  and  outside  of  the  dredged  cut,  the  steamer  OUy  of  St.  LouU 
went  aground.  As  she  was  swung  off  she  turned  directly  across  the  dredeed  cut,  a 
shoal  formed  below  her,  and  then  the  dredged  channel  rapidly  deteriorated.  It  was 
seen  that  it  would  be  necessary  to  abandon  this  locality  and  to  select  another  cut  to 
be  dredged.  This  new  location  is  shown  on  plate  47.  On  this  plate  the  two  sand 
bars  shown  are  not  the  same  as  those  illustrated  on  plate  43.  This  new  location  was 
a  little  below  the  position  of  the  United  States  light  shown  on  the  last-named  plate, 
and  really  cuts  across  what  is  there,  shown  as  a  sand  bar  above  low  water.  Plates 
48, 49,  and  50  show  the  very  satis&ictory  results  of  the  dredging  at  this  locality. 

Beiihs  Crossma  {S66). — Here  the  dredge  Oamma  opened  a  channel  which  was  main- 
tained and  usea  during  the  rest  of  the  low-water  season. 

Cypress  Bend  {filS), — At  no  time  was  there  less  than  9  feet  on  this  crossing,  but 
before  dredging  it  was  difficult  to  run,  as  the  channel  was  narrow  and  crooked.  This 
narrow  channel  was  widened  and  straightened,  and  no  further  difficulty  was  expe- 
rienced at  this  point. 

Mention  has  been  made  above  of  all  of  the  localities  where  dredging  was  done  during 
the  low- water  season  of  1899.  It  is  of  interest  to  note  that  no  dr^ging  was  neces- 
aarv  this  season  at  Hathawavs  Crossing  (104)  and  Island  No.  40  (213).  both  of  which 
had  heretofore  been  difficult  places,  and  that  the  good  channels  which  existed  at 
these  localities  occupied  about  the  positions  of  the  dredged  cuts  made  in  1898.  These 
instances  afford  some  little  evidence  that  where  the  dredged  cuts  do  fill  up  during 
high  water  the  filling  is  of  a  looser  and  less  compact  nature  than  at  other  places  on 
the  crossing,  and  that  the  river,  during  subsequent  low-water  periods,  finds  it  easier 
to  make  its  way  throueh  these  cuts  than  elsewhere  across  the  bars. 

For  additional  detail  atteoition  is  invited  to  the  report  of  Assistant  Engineer  C.  W. 
Stortevant  (Appendix  2  G). 

OENTBITUaAL  FUMF8. 

Up  to  this  date  6  dredges  have  been  in  use  on  the  river  below  Cairo.  Much  infor- 
mation has  been  gathered  as  to  the  proper  conduct  of  the  dredging  operations,  but 
there  is  still  a  great  deal  to  be  learned. 

One  of  the  most  vital  parts  of  every  dredge  is  the  pump,  and  on  these  6  dredges 
there  are  several  different  types  of  pump  employed.  It  would  seem  that  by  now 
Bome  definite  conclusion  as  to  the  best  type  might  have  been  reached.  To  properly 
test  the  efficiency  of  any  two  pumps,  however,  it  would  of  course  be  necessary  to 
onploy  them  under  precisely  like  conditions  with  similar  suction  heads  and  working 
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in  similar  material,  while  accurate  measarementB  of  the  resalts  would  have  to  be 
made.  No  such  tests  have  yet  been  practicable.  It  would  be  somewhat  difficult  to 
be  sure  that  the  conditions  while  t^ins  were  precisely  the  same,  yet  it  seems  evi- 
dent that  such  tests  would  furnish  valuable  information,  and  that  it  would  be  well 
worth  the  time,  trouble,  and  expense  of  making  them  when  occasion  serves. 

There  are  some  important  facts  about  the  pumps  which  have  been  developed  and 
which  are  thought  worthy  of  note. 

Form  of  caawg. — The  different  makers  of  pumjw  have  adopted  different  forms  of 
casings,  some  simple,  others  more  or  less  complicated.  Each  maker  has  probably 
striven  to  adopt  that  form  which  would  give  the  greatest  efficiency.  So  lar  as  can 
be  determined  from  the  field  work  of  the  dredges,  m  general,  the  form  of  casing  has 
no  very  great  effect  upon  the  efficiency  of  the  pump,  so  long  as  the  runner  blades  fit 
the  caging  closely  and  the  clearance  between  the  bLades  ana  the  casing  is  reduced  to 
a  minimum.  As  noted  below,  it  seems  necessary  to  provide  renewable  liners  for  the 
pump  casings.  These  are  much  more  easily  attached  and  replaced  when  the  casing 
IS  of  a  simple  form  and  when  curved  surfaces  on  the  interior  are  avoided.  In  other 
words,  it  seems  best  to  make  the  cross  section  of  the  casing  rectangular. 

Wear  of  runners  and  casinq, — The  water,  heavily  loaded  with  sand,  passes  through 
the  pumps  at  a  high  velocity.  Although  the  ordinary  river  sand  is  not  especiafly 
sharp,  yet  the  wear  upon  both  casing  and  runner  is  very  rapid.  In  the  d reding  sea- 
son of  1898,  after  less  than  one  thousand  hours'  work,  the  casine  of  one  of  the  pumps, 
over  2  inches  thick,  was  worn  entirely  through,  and  tne  edges  of  the  blades  of  tne  run- 
ner were  worn  almost  an  eoual  amount.  This  wear  not  only  causes  costly  renewals 
or  repairs,  but  also  lai^ely  aecreases  the  efficiency  of  the  pumps,  as  noted  below. 

Effect  of  clearance  between  runners  and  casing. — It  is  evident  from  the  nature  of  the 
pumps  that  any  great  amount  of  clearance  between  the  runners  and  the  casing  will 
largely  decrease  their  efficiency.  To  illustrate  how  great  this  decrease  may  be:  On 
one  of  the  dredges  during  last  season  the  clearance  at  the  beginning  of  the  dredging 
was  not  more  than  one-eighth  of  an  inch;  after  about  six  weeks'  dredging  the  wear 
had  been  so  great  that  this  clearance  was  increased  to  nearly  1}  inches,  and  the 
efficiency  of  the  pump  was  decreased  by  approximately  50  per  cent  This  would 
indicate  the  advisability  of  adopting  some  means  of  lessening  or  preventing  the  wear 
on  the  blades  and  casing  in  order  that  the  maximum  efficiency  of  the  pump  might 
be  maintained. 

Devices  for  compensating  for  and  preventing  wear, — ^The  experience  gained  during  the 
dredging  season  of  1898  showed  the  absolute  necessity  of  providing  easily  renewable 
liners  for  the  casings  and  of  lessening  the  wear  on  both  runners  and  liners  if  possible. 
Liners  of  hard  cast  iron  and  of  steel  plates  wene  provided  and  bolted  in  place.  It 
was  expected  that  these  would  wear,  but  that  they  would  protect  the  casing  itnelf 
for  at  least  one  season.  They  answered  their  purpose  well,  but  at  the  close  of  the 
last  dredging  season  most  of  these  liners  were  so  far  gone  that  they  had  to  be  replaced. 
To  prevent  the  wear  of  the  runner  blades  steel  plates  were  bolted  on  the  faces  of 
these  blades,  and  as  the  plates  and  casing  liners  wore  the  former  were  set  out  from 
time  to  time.  Later,  plates  made  of  hard,  tough  rubber  were  emploved  instead  of 
the  steel  plates  on  the  liners.  These  rubber  plates  promise  well,  they  wore  but 
little  and  protected  the  blades  themselves  from  all  wear  except  a  little  on  the  under 
side,  where  the  harm  done  was  but  slight.  Experiments  will  probably  be  made  to 
determine  just  what  material  will  wear  the  least  under  the  conditions  which  exist  in 
these  pumps.  The  indications  at  present  are  that  hard  steel  plates  for  lining  the 
casing  and  rubber  plates  on  the  blades  will  probably  give  good  results.  Inclnsed 
runners  closely  fitting  the  casing  will  be  tried  on  the  drSges  Kappa  and  Henry  Flad, 

Form  of  runner  blades. — The  sand  and  water. entering  the  pump  are  carried  around 
by  the  blades  of  the  runner,  and  there  is  a  tendency  to  flow  off  the  edges  of  the 
blades  and  to  be  driven  violently  against  the  casing.  In  putting  the  plates  on  the 
blades  during  last  season,  they  were  in  some  cases  held  in  place  by  iron  straps  put 
across  the  blades.  These  straps  seemed  to  deflect  the  current  of  sand  and  water,  and 
at  the  ends  of  the  straps  there  was  invariably  a  deep  groove  cut  in  the  casing  or  in 
the  lining.  This  indicates  that  the  surface  of  the  blade  should  be  as  smooth  as  p<»8- 
sible,  and  that  probably  the  best  results  would  be  obtained  by  giving  to  the  face 
a  slightly  concave  form;  that  if  plates  and  straps  are  used  the  straps  should  run 
lengthwise  of  the  blade  and  not  across. 

Form  of  suction  head. — The  different  dredges  have  been  fitted  with  suction  heads  of 
different  forms.  No  comparative  tests  have  been  made  to  determine  the  best  form  of 
suction  head.  That  this  part  of  the  pumping  outfit  will  have  quite  an  influence  upon 
the  efficiency  of  the  machme  there  seems  to  be  no  doubt.  It  would  be  well  to  experi- 
ment with  dififerent  suction  heads  attached  to  the  same  pump,  and  determine  what 
form  will  give  the  best  results. 


APPENDIX  Y  Y REPORT  OF  MISSISSIPPI  RIVER  COMMISSION.       4669 


At  the  date  of  my  last  annual  report  a  plant  was  being  collected  and  preparations 
were  being  made  for  beginning  the  field  work  when  the  river  fell  to  the  proper  stase. 
five  dredges  and  a  quarter  boat  were  obtained  from  district  officers.  Two  dreage 
Dile  sinkers  were  fitted  up  for  the  work.  A  steam  tender  and  5  barges  were  hired. 
Lftter,  during  the  prcMprees  of  the  field  work,  another  quarter  boat  and  pile  sinker 
were  borrowed  from  the  officer  in  chaiige  of  the  improvement  of  the  river  between 
the  mouth  of  the  Missouri  River  and  Oairo,  111.  Arrangements  were  made  for  secur- 
ioj^the  brush,  poles,  lumber,  stone^  wire  strand,  etc.,  needed  in  the  construction  of 
the  dikes.  After  considerable  prebminary  study  it  was  decided  to  begin  field  work 
in  the  vicinity  of  Point  Pleasant  (81) ,  where  some  little  work  had  been  done  during 
the  previous  season.  Experience  already  gained  had  shown  that  this  locality  was 
not  a  favorable  one  for  dike  construction,  ^et  it  was  one  where  a  severe  test  of  the 
dikes  could  be  made  and  where  the  difficulties  encountered  would  probably  be  greater 
than  at  any  other  point  on  the  river.  The  result  proved  that  these  expected  difficul- 
ties had  not  been  overestimated.  * 

The  plant  reached  Point  Pleasant  on  August  8,  and  dike  construction  was  begun  at 
once.  A  short  distance  above  the  sites  selected  for  the  dikes  the  river  was  vigorouslv 
attacking  its  right  bank.  The  deflected  current  then  struck  the  sand  bar  along  which 
the  dikes  were  afterwards  placed,  and  it  was  caving  rapidly.  After  passing  this  sand 
bar  the  water  divided,  some  going  to  the  left  and  some  to  the  right  of  a  dike  put  in 
position  in  1898.  A  little  below  this  last-named  dike  the  current  struck  Bixby's  tow- 
head  and  again  divided.  The  dikes  were  intended  to  check  the  caving  of  the  bar,  to 
promote  the  fill  along  its  face,  to  close  the  channel  to  the  left  of  the  1898  dike  and 
Bixbj's  towhead.  It  was  expected  that,  as  these  results  were  accomplished,  the  bar 
oppoijite  the  outer  ends  of  the  dikes  would  be  cut  away,  that  practically  all  of  the 
water  would  pass  to  the  right  of  the  1898  dike  and  of  the  towhead,  and  that  a  good 
Btiaisht  channel  would  be  made  and  maintained.  The  dikes,  as  located  and  built, 
are  shown  on  plates  6-10.  The  one  farthest  upstream  and  tne  one  farthest  down- 
stream, the  latter  entirely  disconnected  from  the  bar,  were  built  in  1898.  The 
intenneJiate  dikes  were  buUt  in  1899. 

The  derails  of  construction  are  shown  on  plates  51  and  52.  The  triangular  frames 
are  set  up  on  ways  and  held  by  lon^tudinal  pieces.  Screen  poles  were  i^aced  on  the 
tipetream  side.    Other  poles  were  md  and  wired  on  the  bottom  timbers  of  the  frames. 

On  these  the  rock  ballast  was  placed.  The  height  of  the  frames  varied  with  the 
depth  of  the  water,  their  tops  being  about  the  level  of  mean  low  water.  The  dikes 
were  built  on  thje  ways  in  sections  about  100  feet  long.  Anchor  piles,  with  cables 
attached,  were  sunk  a  short  distance  above  the  dike  and  on  a  line  parallel  to  it.  The 
cables  were  attached  to  the  dike,  which,  when  launched  from  the  barge,  sunk  into 
it8  place.  The  anchor  piles  were  later  broken  off  not  less  than  8  feet  below  mean  low 
water. 

The  results  of  the  work  at  Point  Pleasant  were  not  entirely  satisfactory,  but  it  was 
loond  that,  even  under  the  most  unfavorable  conditions,  it  was  possible  to  put  the  dikes 
in  position  without  undue  loss  and  at  a  cost  which  was  not  excessive.  The  depth  of 
water  in  which  the  dikes  were  placed  was  from  20  to  30  feet  and  the  current  over  6 
feet  oer  second.  The  caving  of  the  bar  at  the  shore  ends  of  the  dikes  was  stopped; 
the  flow  of  water  to  the  left  of  the  1898  dike  was  considerably  lessened,  and  this  chan- 
nel became  narrow  and  crooked;  the  channel  to  the  left  of  Bixby's  towhead  closed; 
bat  little  fill  took  place  between  the  dikes;  the  bar  opposite  the  outer  ends  of  the 
diies  did  not  cut  away  as  had  b€«n  hoped.  The  absence  of  the  expected  fill  is  prob- 
ably due  to  the  isLct  that  as  the  river  fell  the  slope  increased,  and  at  about  the  lowest 
stage  reached  it  was  over  nine-tenths  of  a  foot  per  mile,  a  greater  slope  than  at  any 
other  point  on  the  river  below  Cairo.  The  current  was  exceedingly  rapid  and  the 
amount  of  solid  matter  carried  in  suspension  was  quite  small,  the  water  being  com- 
paratively clear.  Plate  10a  shows  the  conditions  at  this  locality,  as  determined  by 
survey  made  on  the  17th  and  18th  of  May,  1900.  Some  fill  has  evidently  taken  place 
>)etween  the  dikes,  and  it  is  probable  that  this  material  will  remain  in  place  while 
the  river  falls. 

Work  at  Point  Pleasant  was  completed  on  October  31.  The  plant  was  then  moved 
to  (/herokee  Crossing.  The  dikes  put  in  place  at  this  locality  are  shown  on  plate  16. 
Tbey  were  designed  to  close  the  deep  blmd  channel  alons  the  right-hand  shore,  to 
build  out  the  l^r,  and  assist  in  maintaining  the  navigable  channel  over  this  wide, 
flat  crossing.  Conditions  here  were  much  more  favorable  than  at  Point  Pleasant. 
The  current  was  not  so  rapid  and  the  depth  of  water  in  which  the  dikes  were  placed 
was  much  less.  The  results  of  the  work  were  very  satisfactory.  The  right-hand 
shore  blind  channel  was  much  reduced  in  width  ana  in  depth  in  the  vicinity  of  the 
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dikes,  considerable  fill  tool^  place  below  the  dike,  and  the  channel  was  deepened 
,  near  the  outer  end  of  the  longer  and  upstream  dike.  That  the  opposite  bar  did  not 
cave  was  partly  due  to  an  underlying  stratum  of  eravel  which  the  current  could  not 
move.  Plate  16a  shows  the  conditions  at  this  locality,  as  determined  by  survey  made 
on  May  19,  1900.  The  blind  channel  along  the  bar  has  been  practicaUy  closed,  and 
considerable  fill  has  taken  place  above  and  below  the  dikes,  which  seem  here  to 
have  done  the  work  which  they  were  expected  to  accomplish. 

During  the  season  of  1899,  8,920  linear  feet  of  dike  were  built  at  a  field  cost  of  $4.38 
per  foot  This  cost  is  high  on  account  of  the  difficulties  met  with  at  Point  Pleasant 
and  of  the  comparatively  large  sum  which  had  to  be  expended  for  the  hire  of  plant. 
The  average  number  of  men  employed  was  91,  and  the  average  length  of  the  dike 
built  per  &y  was  97  linear  feet 

In  my  opmion,  dikes  of  the  type  employed  may,  under  favorable  conditions,  give 
satisfactory  results  and  at  a  comparatively  low  cost.  They  should  probably  not  be 
employed  where  the  depth  of  water  is  greater  than  12  to  15  feet,  nor  in  the  swift 
currents,  such  as  were  encountered  at  Point  Pleasant.  To  accomplish  the  desired 
results  during  the  season  in  which  they  are  put  ift  place  the  dikes  must  be  built 
rapidly.  This  necessitates  a  lar^  plant  and  a  large  workine  force.  There  are  few 
places  along  the  river  below  Cairo  where  dikes  could  be  advantageously  employed 
that  the  length  of  dikes  to  be  built  would  be  less  than  3,000  feet;  at  most  places  even 
greater  lengSbs  might  be  required.  With  a  plant  similar  to  that  employed  during 
last  season,  and  under  reasonably  favorable  conditions;  this  means  that  at  each 
locality  it  will  be  necessary  to  do  at  least  thirty  days'  work.  During  the  usual  work- 
ing season  a  single  plant  could  therefore  be  employed  at  not  more  than  two  or  three 
different  places.  Localities  should  be  selected  where  no  very  radical  changes  are 
likely  to  take  place  for  some  time  and  where  the  good  results  secured  any  one  year 
will  probably  endure  during  several  succeeding  seasons  of  low  water. 

For  additional  details  of  construction,  attention  is  invited  to  report  of  Assistant 
Ei^neer  William  Gerig  (Appendix  2  H). 

OOMMEBCIAL  fiTATTBTIOB. 

It  is  practically  impossible  to  obtain  reliable  statistics  of  the  commerce  on  the  Lower 
Mississippi  River  unless  special  agents  are  employed  for  their  collection. 

The  following  papers  accompany  this  report: 

Money  statement. 

Abstracts  of  all  proposals,  in  order  of  date  of  opening  bids. 

Abstracts  of  contracts  in  force,  with  names  of  contractors,  dates  of  approval,  of 
beginning  work,  and  of  expiration. 

Statement  of  charts  issued  and  sold. 

List  of  civilian  engineers. 

Approximate  value  of  plant 

Appendix  2  A,  Laws  affecting  the  Mississippi  River  Commission,  July  1, 1899,  to 
June  30,  1900. 

Appendix  2  B,  Specifications  for  the  construction  of  the  dredges  Kappa  and  Henry 
Flad. 

Appendix  2  C,  Specifications  for  the  construction  of  refrigerating  plants. 

Appendix  2  D,  Report  of  Assistant  Engineer  A.  T.  Morrow,  on  survey  work  and 
reconnaissance  north  of  St.  Paul,  Minn. 

Appendix  2  E,  Report  of  Surveyor  W.  S.  Williams  on  precise  level  work  of  1898 
and  1900  below  Fort  Adams,  Miss.  * 

Appendix  2  ¥.  Report  of  Assistant  Engineer  Kivas  Tully  on  gauges,  reduction  of 
phvsical  data,  office  records  and  publications. 

Appendix  2  G,  Report  of  Assistant  Engineer  C.  W.  Sturtevant  on  care  and  repair 
of  plant,  and  dreddng  operations. 

Appendix  2  H,  Report  of  Assistant  Engineer  William  Gerig  on  experimental  dike 
work. 

Respectfully  submitted. 

Mason  M.  Patrick, 
Captain f  Corps  of  Engineers ,' 
Secretary  Mississippi  Ewer  CoTnmission. 

OoL  G.  L.  GiLLESPIB, 

Corps  of  Engin^erSj  U.  S.  A., 

'President  Mississippi  Rwer  Commission, 
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Money  statement, 

Jnly  1,1899,  balance  tmexpended 11,264,955.66 

Jane  30, 19(K),  amodnt  ezx)ended  during  fiscal  year 602, 171. 46 

Jnly  1,1900,  balance  unexpended 662,784.20 

July  1, 1900,  outstanding  libiUties $27,198.77 

July  1, 1900,  amount  covered  by  uncompleted  contracts  . . .  309, 935. 88 

337, 134. 66 

July  1, 1900,  balance  available 326,649.55 

Amoant  that  can  be  profitably  expended  in  fih<cal  year  ending  June  30, 
1902 : 550,000.00 


iterad  o/  proposdUfoT  furnishing  coal  for  dredging  operationSf  received  in  renxmse  to 
adverHsemtnt  dcUed  the  f^d  day  of  January ,  1900,  and  opened  by  Capt,  Ma»m  M. 
Patrick,  Corps  of  Engineers,  on  the  £l8t  day  of  February,  1900. 


No. 

Name  of  bidder. 

Kind  of  coal;  name  and  location  of  mine. 

Quantity. 

Price  per 
bushel. 

Total 
cost. 

1 

i 

Bwhd9. 

Oentn. 

1   The  Mono n  era h  el  a 

PittsbuiK  diBtrict  mines  at  points  on  the 

'    850,000 

13.96 

•48,825 

River  Consolidated 

Monongahela  River  adjacent  to  Pitts- 

Coal and  Coke  Co., 

burg,  Pa. 

Pittsburg,  Pa. 

2 ;  Frederick   Hartwes. 

Catsbnrg  and  Rostraber  mines  on  Mo- 
nongahela Rlver^  Chesapeake  mines 
at  uandley.W.Va.;  Coalburg  mines 

8fiO,000 

14 

49,000 

filndnnatt,  Ohio. 

at  Coalburg,  W.  Va.:    Cedar  Qrove 
mines  at  Cedar  Grove,  W.  Va.,  and 
Belmont  mines  at  Belmont  on  Kana- 

wha River,  W.  Va. 

All  bids  rejected.  ^ 

Ahitnui  of  proposals  for  furnishing  refrigerating  plants  for  tenders  Sachem,  Chortnw, 
irynoio,  Nokamis,  and  Leota,  ana  dredge  Iota,  used  in  dredrfing  operations  under  Mis- 
tisgippi  River  Commission,  received  in  response  to  advertisement  dated  Jamuiry  :^9,  1900, 
ond  opened  by  Capt,  Mason  M.  Patrick,  Corps  of  Engineers,  on  February  £S,  1900. 


N& 


Name  of  bidder. 


Price  for 
one  plant. 


1 '  Memphis  Machine  Works,  Memphis, 
I     Tenn. 

Atlanta  Machine  Works,  Atlanta,  Ga. 
Creamery    Packa^ce   Manufacturing 

Co..  Chicago,  Dl. 
do 


.do 


4 

5 


Charles  A.  McDonald,  Chicago,  III... 

igerattng  3 
chine  Co.,  New  York.  N.  Y 


The  De  La  Vergne  Refrlgeraung  Ma- 


7 

8 

9 

10 

U 
12 
IS 

14 


Remington  Machine  6o.,  Wilming- 
ton, Del. 
....do 


Newbuig  Ice  Machine  and  Engine 

Co.,  NewbuiK,  N.  Y. 
The  Healy  Ice  Machine  Co.,  Chicago, 

m. 

Prick  Co.,  Waynesboro,  Pa 

Kroescheil   Bros.  Ice   Machine  Co., 

Chicago,  111. 
The  Fred  W.  Wolf  Co.,  Chicago,  HI  . . 
York  Manufacturing  Co.,  York,  Pa  . . . 
Ice  and  Cold  Machine  Co.,  St.  Louis, 

Ma 
Heniy  Yogt  Machine  Co.,  Louisville, 

Ky. 


t2,190.00 

8,287.50 
2,799.00 

2,600.00 

2,490.00 

4,060.00 
6,500.00 

8,160.00 

2,960.00 

8,800.00 

4,000.00 

8,829.17 
8,630.00 

8,664.00 
8,410.00 
8,833.00 

2,050.00 


Total  cost 
for  six 
plants. 


tl8,140 

19,725 
16,794 

16,600 

14,940 

24,300 
88,000 

18,900 

17,700 

22,800 

24,000 

19,975 
21,180 

21,884 
20,460 
19,998 

12,800 


Remarks. 


Accepted. 


For  vertical  single-acting  two-pump 
compressor. 

Alternate  proposal  No.  1,  for  single- 
pump  compressor. 

Aitemate  proposal  No.  2,  for  hori- 
zontal style  double-acting  Barber 
compressor. 


With  tight  covers  for  tanks  and  ice 

molds. 
Without  tight  ooven  for  tanks  and 

ice  molds. 


Absorption  system. 
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Abdrfiel  of  propoials  for  furTuahina  178  tUel  ponUnu  for  dredges  used  in  dredging  opera- 
tione  on  the  mi&simppi  River  under  the  Miwissippi  River  Commufsion^  received  in  respond 
to  advertisement  dated  February  19,  1900,  and  opened  by  Capt,  Mason  M.  Patrick, 
Corps  of  Engineers^  on  March  tl,  1900. 


No. 


1 
2 

8 

4 
5 
6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 


Name  of  bidder. 


John  O'Brien  Boiler  Works  Co.,  8t.  LouK  Mo 

Joe.  F.  Wangler  Boiler  and  Sheet  Iron  Works  Co.,  St. 
Lou  ifl,  M  o 

Iowa  Iron  Works,  Limited,  Dubuque.  Iowa 

Charles  Hegewald  Co.,  New  Albanv.Ind .• 

Wm.  B.  Scaffe  A.  Sons,  Pittsburg,  Pa 

The  Springfield  Boiler  and  Manufacturing  Co.,  Spring- 
field, 111 

Llttleford  Bros.,  Cincinnati,  Ohio 

Koken  Iron  Works,  St.  Louis,  Mo 

Joliet  Bridge  and  Iron  Co.,  Joliet,  111 

New  Jersey  Foundry  and  Machine  Co.,  New  York, 
N.Y 

Lee-Odium  Boiler  Co.,  Memphis,  Tenn 

Henry  Vogt  Machine  Co.,  Louit*ville,  Ky 

National  Boiler  Works,  Chicago,  111 

Ed.  J.  Howard,  Jefferson  ville,  Ind 

M.  A.  Sweeny  Ship  Yard  and  Foundry  Co.,  JefTerMon- 
ville.Ind 

Warren  Citv  Boiler  Works,  Warren.  Ohio 

Wabash  Bridge  and  Iron' Works,  Wabash,  Ind 


18  for 

dredge 

BeU 

(each). 


1507.00 

321.52 

a  131.37 

199.50 

182.00 

150.72 
1H5. 00 
1H4.36 
220.00 

136.30 
152. 49 
142.  t'.6 
204- 79i 


80  for 
dredge 
Gamma 
(each). 


184.00 

58.86 
40.40 
35.90 
85.05 

38.31 
40.00 
41.14 
44.80 

029. 80 
33.78 
31.78 
45.00 


80  for 
dredge 

DelU 
(each). 


279.80 

20.07 

165.00 


54.49 
48.06 
46.00 


1254.00 

160.04 
9L27 
99.00 

117.00 

99.81 
132.00 

97.25 
114.50 

81.02 

82.65 

a  72. 68 

104.41 

205.00 

149.49 

110. 97 

95.00 


Total  cost. 


187,786.00 

28.259.36 
12, 898. 26 
14, 38;?.  CiO 
15,680.00 

18,622.56 
17,090.00 
14, 3S9. 68 
16, 704. 00 

11,819.00 
12.059.22 
10,921.ti8 
15, 639. 08 


21,SW.S0 
18.0*<;j.G6 
14,250.00 


a  Accepted. 

Abstract  of  proposals  for  furnishing  eight  steel  boilers  for  pile  sinkers  used  in  dredging  oper- 
ations on  the  Mississippi  River  under  the  Mississippi  River  Commission,  received  in 
response  to  advertisement  dated  May  S4,  1900,  and  opened  by  Capt,  Mason  M.  Patrick, 
Corps  of  Engineers,  on  June  23,  1900. 


No. 

Name  of  bidder.                              * 

Price  for 
1  boiler. 

Total  cost 

for  8  boU- 

ers. 

Remarks. 

] 

Henry  Vofft  Machine  Co..  Louisville.  Ry 

8500.00 

550.00 
645.50 

719.25 

$4,000.00 

4,400.00 
5,164.00 

5,754.00 

Recommended  for 

•  * 

?! 

M.  M.  Buck  ManufacturinflT  Co.,  St.  IjOuIs,  Mo 

award. 

8 

4 

Jos.  F.  Wangler  Boiler  and  Sheet  Iron  Works  Co.,  St. 

Louis,  Mo. 
"Biirhnm  ^  (granger,  New  York.  N.  Y. .......  r  r .  r  x 

Abstract  of  contracts  entered  into  by  Capt.  Mason  M.  Patrick,  Corps  of  Engineers,  in  force 
June  SO,  1900. — Improving  Mississippi  River,  Mississippi  River  Commission,  secretari/s 
office. 


Contract  for— 


Self-propelling 
dredge  Iota. 


Coal 


Self-propelling 
dredges  Kappa 
and  Henry  Flad. 

Supplemental  for 
self-propelling 
dredge  Iota. 

Six  refrigerating 
plants. 


Contractor. 


The  Springfield 
Boiler  and  Manu- 
facturing Co. 

Frederick  Hartweg. 


The  BucyroB  Co .... 


The  Springfield 
Boiler  ana  Manu- 
facturing Co. 

Memphis  Machine 
Works. 


Date  of  con- 
tract 


Aug.  26,1898 


Apr.  27,1899 


June  14,1899 


July    1,1899 


Mar.  29,1900 


'Date  of  ap- 
proval. 


Nov.  14,1898 
July  8,1899 
Oct.  2,1899 
July  26,1899 
May  24,1900 


"Sl«„.°'w^"-»«{-^: 


Sept.  6,1896 

July  1,1899 

Oct  6,1899 

Aug.  1, 1899 

Apr.  8,1900 


Aug.  26, 1899. 
extcn  d  e  d 
to  Aug.  1, 
1900. 

June  30, 1900. 
extended 
to  Aug.  31. 
1900. 

July  1,1900, 
exten  d  e  d 
to  Jan.  1, 
1901. 

Aug.  26, 1899. 
extended 
to  Aug.  1, 
1900. 

Aug.  1,1900. 
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9atemaU  of  maps  and  cfuxrU  iwaed  and  sold  from  July  1,  1899 ^  to  June  SO^  1900. 


Deecription. 


Upper  alluTlalTAlIey  map 

Lower  alloTial  valley  map 

iDch-to-mlle  map 

DetoD  chart.  1: 20.000  ncale 

Detail  chart,  1: 10,000  ficale  (harbor  of  New  Orleanii) 
DisKlct  map  of  Lower  MlBsasippi  River 


Total 


Free. 


681 
1,386 

877 
1,738 


Sold. 


60 

293 

901 

280 

fi6 

6 


4,684       1,635 


Total. 


781 
1.679 
1,778 
1,968 

66 
7 


6,219 


Proceeds  deposited  with  assistant  treasurer  of  the  United  States  at  St  Louis,  Mo., 
1168.31. 


lAd  ofcmUan  engineers  employed  on  works  of  the  Mississippi  River  Commission  in  charge 

of  the  secretary  from  July  1,  1899,  to  June  SO,  1900. 


Name  and  xeaidenoe. 


Ibsmu  Middleton,  St.  LonJa,  Mo 

C  W.  Stnrtevant,  Appleton  City,  Mo  . . 

A.T.Morrow,Rockford,m 

BTMTnny.8tLoiii8.Mo 

C.  W.  Clark.  Webster  Groves,  Mo 

E. aTwining. New  York, N.  Y 

W.  6.  Comber,  St.  Louis,  Mo 

G€O.H.Prencli;St.Lou]s,Mo 

WiiL6erig,New  Orleans,  La 


Time 
em- 
ployed. 


Months, 
12 


12 

12 

12 
12 
12 
12 

12 
12 


Pay  per 
month. 


1225 


200 

176 

175 
175 
175 
150 

145 
150 


Where  employed. 


Secretary's  office 

Infield 

In  field  and  secre- 
tary's office. 

Secretary's  office 

do 

President's  office 

In  field  and  secre- 
tary's office. 

do 

Infield 


Work  on  which  em- 
ployed. 


In  change  of  designing 
and  construction  c« 
plant. 

In  chanre  of  dredging 
operations. 

Surveys. 

Computing  division. 
Mapping  divlBion. 
Roportfl  and  estimates. 
Surveys. 

Do. 
Experimental     dikes 
and  dredging. 


ApfTOxmaie  value  of  plant  belonging  to  the  United  States  used  on  works  under  the  Missis- 
tippi  Swer  Commission,  in  charge  of  Capt.  Mason  M.  Patricky  Corps  of  Engineers, 
tecretary,  June  SO,  1900. 


daas  of  property. 


Dredge  Alpha 

Dredge  Beta 

Dredge  Gamma 

Dredge  Delta 

Dredge  EpsUoQ 

Dredge  Zeta 

^^boat  Miadssippi 
Towboat  Minnetonka. 

Towboat  Sachem 

Towboat  Choctaw.... 

Tbwboat  Wynoka 

Towboat  Nokomls.... 

Towboat  Leota 

Steamboat  Patrol 


Present 
approxi- 
mate 
value. 


$43,740 

229,864 

74,381 

95,814 

89,775 

89,775 

40,600 

9,720 

45.672 

45.672 

45,672 

45,672 

45,672 

8,100 


Class  of  property.' 


Steamboat  Search 

Steamboat  Vulcan 

Steamboat  Mercury 

Steamboat  Venus 

Steamboat  Mars 

5  barges 

7  pile  sinkers 

8  survey  and  quarter  boats 

Flatboats,  yawls,  and  rowboats 

Diving  outfit 

Surveying  InBtruments,  photographic 

outfit,  office  furniture,  books,  etc 

Total 


Present 
approxi- 
mate 
value. 


96,300 

7,080 

7,749 

7,749 

7,749 

4,a'H) 

13,038 

2,476 

983 

270 

8,028 

975,604 


APPSNDIZBB  AOCOHPANTINO  THB  REPORT  OF  CAPT.  MASON  M.  PATRICK,  CORPS  OF  ENGI- 

NBEBS,  SECRETARY  MISSISSIPPI  RIVER  COMMISSION. 

A.  Laws  affecting  the  Mississippi  River  Commission,  July  1, 1899,  to  June  30, 1900. 

B.  Specifications  for  the  construction  of  self-propelliiig  dredges  Kappa  and  Henry 
Plad, 

C.  Specifications  for  the  construction  of  refrigerating  plants  for  dredge  Iota  and 
large  tenders. 
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D.  Report  of  Aasistaiit  Engineer  A.  T.  Morrow  on  soryey  work  and  reconnaiseance 
north  of  St.  Paul,  Minn.,  season  of  1899. 

E.  Report  of  Surveyor  W.  S.  Williams  on  precise  level  work  of  1897-98  and  1900, 
below  Fort  Adams,  Miss. 

F.  Report  of  Assistant  Engineer  Kivas  Tully  on  gauges,  reduction  of  physical  data, 
and  office  publications. 

G.  Report  of  Assistant  Enpneer  C.  W.  Sturtevant  on  dredging  operations  on  the 
Mississippi  River  between  Cairo,  111.,  and  Head  of  the  Passes,  La. 

H.  Report  of  Assistant  Engineer  William  Gerig  on  experimental  dike  work. 


LIST  OF  PLATES  ACCOMPANYING  THE  ANNUAL  REPORT  OF  CAPT.  MASON  M.  PATRICK,  CORPS 
OF  ENGINEERS,  U.  S.  A.,  SECRETARY  MISSISSIPPI  RIVER  00MMIK8I0N,  FOR  FISCAL  YKAR 
ENDING  JUNE  30,  1900. 

Plate  1. — Map  of  New  Madrid  Bend,  showing  location  of  ranges  of  scour  and  fill 

survey  and  discharge  section  of  1899. 
Plate  2. — Low-water  profile,  Mississippi  River,  Cairo  to  Fort  Jackson,  1899. 
Plate  3. — Hydrograph,  Mississippi  River,  Cairo  to  Fort  Jackson,  June  1, 1899,  to  May 

31,  1900. 
Plate  4. — Comprehensive  hydrograph,  Mississippi  River  and  its  principal  tributaries, 

1871  to  1899,  mclusive. 
Plate  6. — Flood  discharges  of  the  Mississippi  River  below  Cairo,  1851  to  1899. 
Plates  6-bO, — Maps  of  certain  localities  below  Cairo  where  dredging  was  done  during 
low- water  season  of  1899,  as  follows: 
6-10  A. — Point  Pleasant  Crossing;  showing  also  experimental  dikes. 
11-16  A. — Cherokee  Crossing;  16-16  A  show  also  experimental  dikes. 
17-21. — Hickman  Crossing. 
22. — Gold  Dust  Crossing. 
23-27. — Luxora  Crossing. 
28-31.— Vicinity  of  Osceola,  Ark. 
82-36.— Upper  Crossing,  Island  No.  34. 
87-42.— Presidents  Island  Bar. 
43-60. — Fleeces  Crossing. 
Plates  51-52. — Detail  drawings  of  experimental  dikes  at  Point  Pleasant,  Mo.,  and 
Stewarts,  Mo.  (Cherokee). 
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laws  AVFXCriNO  THE  MISSISSIPPI  RTTEB  COMMISSION,  JITLT  1,  1899,  TO  JUNE  80,   1900. 

[PuBLio— No.  163.] 

AN  ACT  MAUng  approprlatloiiB  for  sandry  dvU  expenses  of  the  Government  for  the  fiscal  year 
ending  June  thirtletn,  nineteen  hundred  and  one,  and  for  other  purposes. 

Be  U  enacted  by  ike  Senate  and  House  of  Representaiivea  of  ike  United  8tata  of  America 
in  Conaress  assembled^  That  the  following  sums  be,  and  the  same  are  hereby,  appro- 
priated, for  the  objects  hereinafter  expressed,  for  the  fiscal  year  ending  June  thirtieth, 
nineteen  hundred  and  one,  namely: 

UNDER  THE  WAR  DEPARTMENT. 


ENGINEER  DEPAETMENT. 


The  Secretary  of  War  is  hereby  authorized  and  empowered,  in  his  discrjietion,  in 
case  any  unusual  obstruction  to  navigation  in  the  channel  of  South  Pass,  ^f  ussLssippi 
River,  should  occur  during  the  fiscal  year  nineteen  hundred  and  one,  t-^o  use  any 
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dredses  or  tagboata  of  the  MissiflBippi  Riyer  CommisBion  for  the  purpose  of  remov- 
ing me  same.  And  the  sum  of  twenty-five  thousand  dollars,  or  so  much  thereof  as 
may  be  necessary,  is  hereby  appropriated,  to  be  expended  in  the  discretion  of  the 
Secretary  of  War  in  improving  or  altering  such  dreage  or  dredges  so  as  to  make  the 
same  available  for  use  in  said  South  Pass. 


Improving  the  Mississippi  River:  For  continuing  improvement  of  Mississippi 
River  from  Head  of  the  Passes  to  the  mouth  of  the  Ohio  River,  including  salaries 
and  clerical,  office,  traveling,  and  miscellaneous  expenses  of  the  Mississippi  River 
CommisBion,  two  million  two  hundred  and  fifty  thousand  dollars. 


Approved,  June  6, 1900. 


[PUBLIO— No.  102.] 

AK  ACT  Maldxi^  pioylsion  for  emergencieii  in  river  and  harbor  workg,  fbr  certain  snrveyB,  and  for 
Uie  divexaian  of  certain  appiopriationB  or  modification  of  proviaionB  heretofore  made. 

Beit  enacted  by  the  SenoAe  and  House  of  BepregerUaUves  of  the  United  States  of  America 
tnOmgreaeaasembled, 


KENTUCKY  AJO)  TENNK88EB. 

The  east  bank  of  the  Mississippi  River  between  the  highlands  near  the  city  of 
Hickman,  in  the  State  of  Kentucky,  and  Slough  Landing,  in  Lake  County,  in  the 
State  of  Tennessee,  with  a  view  to  constructing  si;ch  works  as  may  be  required  to 
prevent  overflows  along  said  section  of  the  river,  such  examination  and  survey  to  be 
made  under  the  direction  of  the  Mississippi  River  Commission,  the  cost  thereof  to 
be  i^d  out  of  the  unexpended  balance  authorized  to  be  expended  by  said  com- 
misBion. 

*  *  *  «  •  «  * 

Approved,  June  6^  1900. 


Appendix  3  B. 

SPBCmCATZONB  VOB  THB  GONSTRtrCTION  OF  BBLF-FBOPETiLINQ  HYDRAULIG  DBXDOBB  KAPPA 

Aim  HENBT  FLAD  FOB  MISSISSIPPI  BIVEB  COMMISSION. 

SPECIAL  CONDITIONS. 

.  S4.  GeneraL — ^The  work  to  be  contracted  for  under  these  specifications  is  the  build- 
ing of  the  hulls,  cabins,  dredging  and  propelling  machinery  of  two  (2)  self-propelling 
hydraulic  dredges,  together  witn  such  parts  and  appurtenances  for  each  dredge  as 
are  hereinafter  described,  and  shcdl  comprise  all  the  materials,  tools,  labor,  etc.,  of 
every  description  requisite  and  necessary  for  the  proper  and  entire  completion  and 
delivery  of  tne  same.  These  specifications  refer  to  and  describe  but  one  dredge;  it 
must  be  understood  that  both  dredges  are  to  be  built  precisely  alike  in  all  particulars. 
.  S5.  PtcpoBdU. — ^Proposals  will  be  received  for  one  or  two  dredges  complete  as  here- 
inafter described.  The  right  is  reserved  to  accept  or  reject  any  or  all  bids  or  parts 
thereof  and  to  make  awwl  as  may  be  deemea  most  advantageous  to  the  United 
States. 

SSi  Bidder^  and  contractor^  8  dratoingSy  etc. — Bidders  must  submit  with  their  propos- 
^  such  drawings  in  triplicate  as  wiU  illustrate  the  machinery  which  they  propose 
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to  furnish  and  which  do  not  form  part  of  the  drawings  supplied  by  the  United  States; 
more  particularly  those  of  the  main  engines,  side- wheel  engines,  condenser  and  air 
pump,  and  jet  pump;  and  also  a  general  plan  of  the  refrigerating  plant;  together 
with  specifications  in  triplicate  giving  full  aescription  of  the  above  parts.  A  copy  of 
these  specifications  should  be  attach^  to  each  copy  of  the  proposal  and  be  referred 
to  therein.  The  drawings  need  not  be  attached  to  the  proposal,  but  should  be 
referred  to  therein.  The  successful  bidder  will  be  required  to  furnish  seven  (7) 
copies  of  these  drawings  and  specifications  to  complete  the  contract.  The  contractor 
must  also  submit  to  the  engineer  officer  in  charge  for  approval  any  and  all  working 
drawings  that  may  be  required  in  the  prosecution  of  the  work  that  are  not  furnished 
by  the  United  States.  A  complete  set  of  the  tracings  of  these  working  drawings 
must  also  be  furnished  and  delivered  at  the  office  of  the  secretary  Mississippi  River 
Commission,  St.  Louis,  Missouri,  upon  completion  of  work  and  prior  to  the  final 
payment. 

57.  Quality  of  material. — ^Except  it  be  otherwise  specified,  all  the  materials  are  to 
be  of  thebcfit  quality  of  their  respective  kinds,  and  all  labor  is  to  bedo^e  in  a  most 
thorough,  prompt,  and  workmanlike  manner  to  the  full  satisfaction  of  the  engineer 
officer  m  charge.  In  all  cases  where  an  article  is  mentioned,  preceded  or  followed 
by  the  words  "  or  equal,"  "  b^t quality,"  "approved  quality  or  make,"  or  "  or  other 
equally  good,"  or  words  of  like  purport,  the  engineer  officer  in  charge  will  decide  as 
to  the  best  and  most  suitable  article  to  be  used. 

58.  Inspection, — Inspectors  will  be  appointed  by  the  United  States  to  supervise 
the  work,  and  the  contractor  must  at  an  times  give  them  access  to  the  work  and  full 
facilities  for  examination  of  all  material  and  workmanship.  Such  tests  of  material  as 
are  deemed  necessary  are  to  be  made  at  the  expense  of  the  contractor  under  the 
supervision  of  the  inspectors.  The  engineer  officer  in  charge  shall  have  the  right  to 
require  the  immediate  removal  of  any  employ^  of  the  contractor  who  is  deemed- 
incompetent  or  otherwise  objectionable. 

59.  Extra  work, — It  is  the  intent  of  these  specifications,  to  secure  to  the  United 
States  a  dredge  of  first-class  construction,  complete  in  all  respects  for  the  work  it  is 
designed  to  do,  and  ready  for  operation.  No  claim  whatever  snail  at  any  time  be  made 
upon  the  United  States  by  tne  contractor  for  or  on  account  of  any  extra  work  or 
materials  performed  or  furnished,  or  alleged  to  have  been  performed  or  furnished, 
unless  such  extra  work  or  materials  shall  have  been  expressly  required  in  writing  by 
the  engineer  officer  in  charge,  the  prices  and  quantities  thereof  having  been  first 
agreed  upon  by  the  contracting  parties  and  approved  by  the  Chief  of  Engineers. 

40.  Patents. — The  contractor  shall  guarantee  the  Government  against  any  claims 
or  awards  for  damage  on  account  of  the  infringement  of  any  patented  devices  which 
he  shall  furnish  the  dredge. 

41.  Omissions,  etc. — All  necessary  adjuncts,  parts,  or  attachments  properly  forming  a 
part  of  a  dredge  and  requisite  for  the  proper  and  efficient  working  of  the  machinery 
shall  be  understood  to  be  included  in  these  specifications,  whether  mentioned  herein 
or  not,  and  shall  be  supplied  by  the  contractor  as  forming  part  of  the  contract.  Any 
doubt  as  to  the  meaning  of  these  specifications,  or  of  any  drawings  or  explanations 
which  are  furnished  the  contractor,  will  be  explained  by  the  engineer  officer  in  charge, 
who  shall  also  have  the  right  to  correct  anv  errors  in  said  specifications,  etc.,  when 
such  correction  is  necessary  for  the  proper  fulfillment  of  their  intention. 

4^.  Delivery. — ^The  dredge  must  be  completed  in  every  part  and  delivered  to  the 
engineer  officer  in  chai]ge  at  Cairo,  Illinois,  for  test,  on  or  before  the  first  (Ist)  day  of 
July,  1900.  Upon  notScation  being  received  that  the  dredge  is  ready  for  delivery, 
the  engineer  officer  in  charge  will  direct  a  preliminary  inspection  to  be  made  to 
determine  whether  everything  is  complete  and  in  proper  workmg  order,  and  the  tests 
will  not  be  proceeded  with  unless  all  parts  of  the  dredge  plant,  tools,  and  accessories 
are  deemed  by  said  engineer  officer  in  charge  to  be  practically  complete  in  accord- 
ance with  the  terms  of  these  specifications.  Delivery  for  test  will  not  be  deemed 
accomplished,  however,  until  tne  completion  in  a  satisfactory  manner  of  the  con- 
tractors test  prescribed  below.  If  there  be  no  delay  caused  by  defective  material  or 
bad  workmanship  during  the  subsequent  Government  test,  beyond  that  hereinafter 
authorized,  the  date  of  the  commencement  of  this  Government  test  will  be  considered 
as  the  date  of  the  delivery  of  the  dredge.  Should,  however,  there  be  delays  from 
the  above  causes,  the  date  of  delivery  will  be  taken  as  that  on  wliich  a  successful 
Government  test  is  b^gun.  The  dreage  will  not  be  accepted  for  Government  test 
until  the  engineer  officer  in  charge  deems  the  stage  of  water  and  condition  of  weather 
suitable  for  said  test. 

4^.  Penalty. — In  case  of  failure  to  complete  and  deliver  the  dredge  within  the  time 
specified,  the  contractor  will  be  liable  and  must  pay  any  and  all  expenses  inqurred 
by  the  United  States  because  of  said  failure,  said  expenses  to  be  determined  by  the 
engineer  officer  in  chai:ge. 
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44.  OofUr(uior'$  ietL — When  the  preliminary  inspection  is  satisfactorily  completed, 
the  coDtractor  will  be  reguired,  before  beginnin^^  the  Government  test,  to  make  an 
endurance  test  of  his  own.  This  will  consist  m  running  the  main  endues  and 
pump  at  a  velocity  of  155  revolutions  per  minute,  during  a  continuous  perio<i  of  ten 
(10)  hours  while  pumping  water  through  500  feet  of  dischai^  pipe,  the  other 
machinery  being  run  at  the  same  time  at  its  full  working  speed.  Before  this  test 
the  dredge  will  be  moved  to  such  point  in  the  river  near  Cairo,  Illinois,  as  the  engi- 
neer officer  in  charge  may  select,  and  will  remain  anchoreii  by  the  spud  during  test 
This  test  must  be  run  at  the  sole  expense  of  the  contractor.  During  the  same  full 
records  of  the  running  of  all  *machmery  will  \ye  taken  by  the  authorized  agents  of 
the  engineer  officer  in  charge,  but  the  contractor  will  have  full  control  of  the  work- 
ing of  all  machinery.  Should  this  test  not  be  successful,  other  tests  on  the  same 
plan  must  be  made  until  the  machinery  will  satisfactorily  perfonn  the  requirements. 

45.  Government  test. — After  the  dredge  is  accepted  for  test,  the  Government  efficiency 
test  will  be  made  under  the  direction  of  the  engineer  officer  in  chaiye,  with  his  own 
employ^  This  test  will  consist  in  operating  the  dredge  under  actual  working  con- 
ditionSf  with  the  main  engines  and  pump  running  at  about  140  revolutions  per  min- 
ute, and  all  the  other  machinery  at  the  requisite  working  capacity,  for  a  perio<l  of 
five  (5)  days,  either  continuously  night  and  day  or  for  any  less  period,  at  the  option 
of  the  engineer  officer  in  charge.  During  this  test  the  pipe  line  may  be  in(^reased 
to  1.000  feet  and  capacity  teste  taken  and  the  dredge  maneuvereil  in  any  way  the 
engineer  officer  in  charge  may  deem  advisable,  but  the  main  engines  will  not  be  run 
above  155  revolutions,  uie  steam  pressure  carried  will  not  exceed  170  lbs.  per  square 
inch,  and  the  dredge  will  not  be  forced  into  the  cut  beyond  a  fair  working  speed 
according  to  the  face  of  bank  ahead.  Full  records  of  this  test  will  be  taken  and  the 
time  of  stoppages  for  repairs  due  to  defective  material  or  bad  workmanship  must  not 
exceed  fifteen  (15)  per  centum  of  the  time  spent  in  actual  dredging.  Any  minor 
repairs  needed  during  this  test  which  can  be  done  on  board  will  be  done  at  the 
expense  of  the  United  States,  but  the  cost  of  all  other  repairs  must  be  borne  by  the 
contractor.  During  the  Government  test  the  contractor  and  his  authorized  repre- 
sentatives will  be  taken  care  of  aboard  the  dredge,  but  will  not  be  allowed  to  (rive  any 
orders  to  any  of  the  crew  without  the  consent  of  the  agent  of  the  United  States  in 
charge. 

46.  Towmg  test. — To  test  the  working  of  the  propelling  engines  the  dredge  will  make 
a  trip  of  four  (4)  hours'  duration  upstream  and  return,  with  one  pile  sinker,  one  coal 
barge  partially  loaded,  and  all  the  pipe  line  in  tow.  The  engines  will  be  run  full 
speed  with  various  rates  of  cut-off  and  full  records  taken. 

47.  Otiier  tests. — If  the  Government  efficiency  test  above  described  proves  unsatisfac- 
tory, the  engineer  officer  in  charge  may  continue  the  tests  for  such  period  as  he  may 
find  advisable  in  order  to  obtain  the  desired  resulte. 

48.  Ftval  inspertion. — Immediately  after  the  conclusion  of  the  tests  all  parte  of  the 
dredge  plant  furnished  by  the  contractor  will  be  given  a  thorough  examination  under 
the  direction  of  the  engineer  officer  in  charge;  and  if  any  repairs  are  found  necessary, 
to  the  machinery  which  are  not  properly  chargeable  to  fair  wear  and  tear,  the  con- 
tractor will  be  required  to  put  the  same  in  proper  working  order.  He  will  also  com- 
plete the  painting  and  turn  over  the  drawings  as  specified  in  paragrraphs  179  and  36. 
The  engineer  officer  in  charge  may,  however,  if  he  deems  advisable,  waive  thei^ 
requiremente  and  accept  the  dredge,  deducting  from. the  contract  price  sufficient  to 
cover  the  cost  of  making  good  any  deficiencies  determined  by  the  final  inspection. 

49.  Payments. — When  the  hull  is  finished,  wheel  beams,  bridge  trees,  and  cylinder 
beama  in  place,  ready  for  machinery,  an<l  said  hull  successfully  launched,  twenty 
(20)  per  centum  of  the  contract  price  will  be  paid.  After  the  launching  and  the  pay- 
ment of  the  twenty  (20)  per  centum,  monthly  paymente  may  be  made  on  estimates 
of  the  enffineer  officer  m  charge  or  his  authorized  agente  of  the  value  of  the  work 
completed  and  in  place.  Twenty  (20)  per  centum  of  the  contract  price  will  be 
letained  imtil  after  the  testing,  final  inspection,  and  acceptance  of  the  dredge,  to 
cover  the  cost  of  an v  alterations  or  deductions  found  neccK-ary. 

60.  Ownership. — All  parte  paid  for  under  the  system  of  partial  paymente  above 
specified  shall  oecome  thereby  the  sole  property  of  the  United  States,  but  this  provi- 
aon  shall  not  be  Interpreted  as  relieving  the  contractor  from  the  sole  responsibility 
for  the  proper  care  and  protection  of  said  parte  prior  to  delivery  of  the  dredge  to  the 
Tlnited  States,  or  tiom  any  other  of  the  provisions  of  these  specifications. 

DETAILED  SPECIFICATIONS. 

1  6J.  Description. — This  dredge  is  designed  to  have  a  single  sand  pumping  outfit  and 
i|so  to  be  self-propelling.  The  hull  is  to  be  of  steel  throughout,  with  guards  extend- 
i^  to  outside  of  paddle  boxes,  tiie  knuckles  rounded,  the  bow  and  stem  to  be  made 
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with  long  rakes,  the  usual  suction  well  to  be  built  in  bow  and  towing  knees  at  head, 
and  is  estimateid  to  have  a  draft  of  48  inches  when  fully  e(^uipped.  The  pumpins 
machinery  will  consist  of  a  centrifugal  pump  with  32-inch  discnarge  pipes,  and  will 
be  cai>able  of  deUvering  not  less  than  1,000  cubic  yards  of  sand  per  hour  through 
1,000  feet  of  pipe  under  average  field  conditions.  This  pump  will  be  driven  by  a 
pair  of  horizontal  tandem  compound  condensing  engines,  good  for  running  at  155 
revolutions  per  minute.  The  sand  agitator  will  be  of  the  water-jet  type,  supplied 
with  water  at  pressure  ranging  from  60  to  120  lbs.  per  square  inch,  by  a  auplex  com- 
pound plunger  pump.  The  f^ing  into  cut  will  be  done  by  wire  rope  haula^  similar 
to  that  adopted  for  all  dredges  of  the  Ck)mmis8ion.  The  propelling  machinery  will 
consist  of  two  side  paddle  wheels,  each  22  feet  in  diameter  and  13  feet  long,  driven 
by  en^nes  of  the  Mississippi  River  type.  The  steam  plant  will  consist  of  seven 
Mississippi  River  four-fluea  boilers  set  in  three  batteries,  and  built  for  a  working 
pressure  of  170  lbs.  per  square  inch.  The  condenser  and  air  pump  will  be  of  the 
Independent  t3rpe,  and  the  dredge  will  be  provided  with  steam  steering  apparatus 
and  all  accessories  for  working  both  as  a  dredge  and  a  steamboat. 

6if.  Drawings. — ^The  drawings  furnished  by  the  United  States  are  those  prepared  in 
the  office  of  the  secretary  Mississippi  River  Commission,  and  are  indexed  and  cata- 
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logued  as    [q^^  -«     The  numbers  and  titles  of  the  sheets  are  as  follows: 

Sheet   1.  Lines  of  hull. 

Sheet   2.  Longitudinal  section. 

Sheet   3.  Main  deck  plan. 

Sheet  4.  Boiler  deck  plan. 

Sheet   5.  Cross  sections. 

Sheet   6.  Details  of  hull. 

Sheet   7.  Wheel  beams  and  bridge  tree. 

Sheet   8.  Cylinder  beams. 

Sheet  9.  Paddle  boxes. 

Sheet  10.  Main  pump. 

Sheet  11.  Suction  heads. 

Sheet  12.  Radial  joints  for  suction. 

Sheet  13.  Hoisting  frame. 

Sheet  14.  Swivel  elbow  for  discharge. 

Sheet  15.  Hauling  winches. 

Sheet  16.  Steam  spud  lift. 

Sheet  17.  Hydraulic  tubular  piles. 

HX7LL. 

SS.  Oeneral  dimensions. — 

Lengthmolded 192^  Q^ 

Widthmolded 44^  (T 

,  Depthmolded 7^  (/^ 

Wathatbow 32^  0^ 

Widthatstem 34^  0^ 

Width  over  guards  outside  of  nosing 75^  0^ 

Length  of  well 33^  0^ 

Wictthof  wellatnose... 25^  0^ 

64,  Framing. — ^The  dredge  is  to  be  framed  on  the  transverse  system,  with  six  trans- 
verse bulkheads,  two  collision  bulkheads  in  wings,  and  four  longitudinal  truss 
frames.  The  frames  are  numbered  from  the  bow,  which  is  zero,  to  the  transom,  which 
is  No.  128,  and  will  be  referred  to  in  these  specifications  by  these  numbers.  The 
frames  are  spaced  at  a  uniform  distance  apart  of  18  inches.  The  even-numbered 
frames  from  26  to  108,  inclusive,  are  of  2\  in.  X  2}  in.  X  6  lb.  angle  bars,  with  floor  plates 
8  inches  wide  and  ^^  inch  thick  riveted  to  the  standing  flange,  on  the  top  edges  of 
which  reverse  frames  of  2J  in.  X  2J  in.  X  5  lb.  angle  bars  are  riveted  extending  up 
the  turn  of  bilge  to  a  vertical  height  of  30  inches  from  bottom.  The  odd-numbered 
frames  from  27  to  109,  inclusive,  and  all  frames  in  bow  wings  and  stem  rake  are  of 

3  in.  X  2}  in.  X  5.5  lb.  angle  bars.  All  floor  frames  are  to  butt  on  the  center  line  of 
hull  and  will  be  connected  bv  splice  plates  and  aneles  at  least  18  inches  long.  The 
bulkheads  take  the  place  of  the  frames  for  which  they  are  numbered. 

66.  Deck  beams. — From  frame  No.  24  to  No.  126,  inclusive,  the  even-numbered  dock 
beams  are  of  6  in.  X  15.6  lb.  Z  bars,  and  the  alternate  beams  are  of  3  in.  X  2j^  in.  X  5.5 
lb.  anffle  bars;  the  short  beams  at  bow  wings  being  also  of  3  in.  X  2}  in.  X  5.5  11 
angle  oars.    Deck  beams  No.  22,  crossing  end  of  well,  and  No.  128,  at  transom,  are  jfif 

4  in.  X  4  in.  X  12.8  lb.  angles.    Each  deck  beam  is  attached  to  its  corresponding  frarfce 
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by  gmBcta,  tlioae  for   Z  bare  being  21  in.  X  36  in.  X  I  in.,  and  thoee  for  angle  bara 
being  12  in.  X  12  in.  X  A  in. 

66.  Trantvers^  bulkheads, — ^The  collision  bulkheads  are  on  frame  No.  10,  and  the 
transverse  bulkheads  are  on  frames  Nos.  32, 46, 62, 78, 90,  and  110,  r«»ptH'tively.  They 
are  all  to  be  water-tight  and  are  made  of  7.65  lb.  plate  riveted  to  floor  and  deck 
boms  and  stiffened  by  2  in.  X  2  in.  X  3.2  lb.  angle  bars  placed  alternately  on  oppo- 
5te  sides  of  bulkheads  at  a  distance  of  about  24  inches  apart  The  joints  of  plates 
are  to  be  double-riveted  lap.  The  collision  bulkheads  are  to  have  manholes  strength- 
ened by  an  iron  ring  ana  provided  with  a  water-tight  door  and  also  a  2i-inch  gate 
^ve  for  dradning  the  compartments. 

57.  ImgitxidiruU  truss  Jramina, — The  side  plating  of  well  will  be  continued  to  bulk- 
head No.  32,  and  the  inboard  truss  frames  will  then  commence  and  run  aft  to 
transom,  maintaining  the  line  of  well  sides  until  they  meet  bulkhead  No.  46,  at 
irluch  point  they  are  5}  feet  each  side  of  center  line,  anc^  are  continued  parallel 
thionghoat  the  remainder  of  their  length.     The  outboard  trusses  will  run  from 
bulkhead  No.  32  to  transom  at  a  distance  of  14  feet  from  center  line.    The  top  and 
bottom  chords  are  to  be  made  of  two  2}  in.  X  2}  in.  X  5  lb.  angles  and  10.2  lb.  web 
plates  10  inches  wide,  riveted  to  each  8-inch  floor  and  all  deck  beams,  and  in  addi- 
tion by  clips  of  2 i  in.  X  2^  in.  X  5  lb.  angles,  and  such  other  suitable  sizes  as  are 
required.    The  chords  will  pass  through  the  transverse  bulkheads  intact  and  be  made 
water-tisht  by  the  angle  connections.    Lattice  bracing  in  double  panels  made  of  2^ 
in.  X  2^  in.  X  5  lb.  angles  will  be  worked  in  between  transverse  bulkheads,  as 
shown  on  sheet  6.    The  after  ends  of  trusses  will  be  attached  to  transom  by  double 
angles  2^  in.  X  2}  in.  X  5  lb. 

6S,  Gunwales. — ^The  gunwales  are  to  be  of  3  in.  X  3  in.  X  7.2  lb.  angle  to  be  riveted 
on  outside  of  sheer  strake  and  will  extend  continuously  from  bow  to  stem. 

59.  Hull  plating. — ^The  bottom  of  hull  will  be  plated  with  10.2  lb.  plate,  except  keel 
Etiake  and  rake  of  bow  wings,  which  will  be  of  12.75  lb.  plates;  the  bilge  strake  or 
knuckle  will  be  of  12.75  lb.  plate  throughout;  the  sheer  strake  will  l^  12.75  lb. 
between  frames  No.  20  and  116,  and  10.2  lb.  at  the  ends;  the  side  plating  of  hull  and 
well  will  be  10.2  lb;  the  end  of  well  will  be  20.4  lb.  in  one  plate,  ana  the  rake  of 
well  12.751b.  plate.  The  seams  of  keel  strake  will  be  double  riveted,  and  all  other 
s^uns  wiU  be  single  riveted,  and  all  butts  will  be  double  riveted.  The  bottom  plat- 
ing will  be  in  13  strakes  laid  alternately  inside  and  outside,  the  keel  strake  being  on 
the  outside.  The  width  of  bottom  strakes  will  be  36  inches  center  to  center  of  laps 
and  the  ruling  length  of  plates  will  be  18  feet.  All  butts  will  be  planed  and  fitted 
close  metal  to  metaJ.  But  straps  must  be  ^  inch  thicker  than  the  plates  which  they 
connect,  and  must  befitted  close  between  the  edges  of  inside  strakes.  Solid  liners  in 
one  length  must  be  fitted  at  every  frame  between  frame  and  outside  strake  of  plat- 
ing. Tne  liners  must  be  the  full  width  of  the  flange  of  frame  to  which  they  are 
fitted  except  in  the  way  of  water-tight  bulkheads,  where  they  will  extend  in  one 
piece  from  the  fore  edge  of  the  frame  before  to  the  after  edge  of  the  frame  abaft  the 
Qulkhead. 

60.  Deck  plating. — ^To  be  in  15  strakes,  each  36  inches  wide  center  to  center  of  laps, 
except  the  plate  sheer,  which  must  be  of  the  requisite  width  to  project  2^  inches 
outside  of  gunwale  angle  except  between  the  wheel  beams,  where  it  will  be  flush. 
The  plate-sheer  will  be  of  12.75  lb.  plate  for  the  length  amidship  between  frames 
Noe.  34  and  112,  and  all  the  remainder  of  deck  will  be  of  10.2  lb.  plate.  The  deck 
will  be  level  throughout,  without  sheer  or  crown,  and  will  be  laid  alternately  inside 
and  outside  strakes;  and  all  seams,  butts,  butt-straps  and  liners  will  be  similar  to 
thoee  specified  above  for  the  hull  plating,  the  center  strake  being  an  outside  strake. 

61.  Riveting^  etc. — Rivets  are  to  be  of  soft  steel  or  Burden's  best,  and  |  inch  in  diame- 
ter thronghout  the  hull,  except  where  otherwise  specified  or  noted  on  drawings  or  the 
nature  of  the  work  requires  a  different  size.    The  rivets  in  seams  and  butts  of  out- 
side plating  will  be  spaced  not  more  than  2^  inches  apart  center  to  center,  and  rivets 
in  seams  of  all  internal  water-tight  work  will  be  spaced  not  more  than  2}  inches 
centers.    All  double  riveting  will  be  chain  fashion  except  where  otherwise  noted  on 
drawings.    The  distance  from  center  to  center  between  the  rows  will  be  If  inches. 
No  rivet  will  be  nearer  the  seam,  butt,  or  edge  of  plate  or  an^le  bar  than  its  diame- 
ter.    Spacing  of  rivets  in  beam  knees  will  be  from  2|  to  3i  mches  centers,  but  no 
beam  knee  will  be  secured  to  its  frame  with  less  than  four  (4)  rivets.    Pivets  for 
securing  outside  plating  to  floors  and  frames,  stiffening  angle  bars  to  bulkheads,  and 
for  all  work  where  angle  bars  do  not  require  to  be  calked,  will  be  spaced  not  more 
than  5  inches  centers.     Hea\y  drifting  must  not  be  resorted  to,  and  holes  not 
ponched  fair  must  be  reamed  fair  and  a  size  of  rivet  to  fit  the  hole  must  be  iLsed. 
Conntersinks  must  be  not  less  in  depth  than  three-fourths  the  thickness  of  the  plate 
or  angle  bar  countersunk.    Rivets  will  completely  fill  their  holes,  the  heads  wul  be 
laid  up  in  all  water-tight  work,  and  the  points  of  rivets  when  finished  will  com- 
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pletely  fill  the  oonnterginkfl  and  be  flush  or  slightly  convex  with  the  sorface  of 
plates. 

6g.  Guards, — The  gnards  will  extend  the  full  length  of  hull,  of  the  form  and 
dimensions  shown  on  sheet  3.  The  wheel  bt^aiiid  are  to  be  opi>oeite  to  bulkheads 
Nos.  62  and  78  and  are  to  be  24  feet  apart,  center  to  center,  projecting  14  ft.  9  ins. 
from  hull,  with  a  landing  of  2S  inches  on  side  plating.  They  will  consist  of  3 
in.  X  3  in.  X  7.2  lb.  angUis  dou'  !*'<!,  for  top  and  bottom  chords,  with  webs  of  10.2 
lb.  plate,  and  will  be  further  secured  to  deck  by  gusset  plates,  and  the  outer  ends 
buiU  into  bridge  trees.  The  outriggers  next  to  wheel  beams  will  be  of  similar  con- 
struction, but  with  single  angle  bars  and  7.65  lb.  plate.  Diagonal  braces  of  5  in.  X  2} 
in.  X  11  lb.  T  bar  will  be  riveted  to  under  plate  sheer  at  ends  of  wheel  beam  and 
extend  to  hull,  as  shown  on  sheets  3  and  7,  and  riveted  to  all  the  outriggers  they 
cross.  Fore  and  aft  from  these  the  outriggers  will  be  made  with  two  cnords  of 
2}  in.  X  2J  in.  X  5  lb.  angles,  tied  together  by  bars  of  2  in.  X  2  in.  X  3.2  lb.  angles 
and  gusset  plates,  and  attached  to  nosing  plate  by  3-inch  an^le  clips.  Towards  the 
bow,  where  the  guard  narrows,  the  bottom  chord  can  be  omitted  and  ^[usset  plates 
used.  The  outriggers  will  be  spaced  36  inches  apart  and  coincide  with  the  even 
numbered  frames,  and  have  a  rise  at  the  outer  end  of  8  inches  at  the  widest  part. 
The  gmutls  fore  and  aft  of  paddle  boxes  will  be  decked  with  7.65  lb.  plate,  wnich 
will  be  riveted  on  the  under  side  of  plate  sheer  and  to  all  the  outriggers.  Between 
each  outrigger  the  deck  will  be  stiffened  by  2  in.  X  2  in.  X  3.2  lb.  angle  bars  at 
intervals  of  about  36  inches.  Scupper  holes  1)  inch  diameter  will  M  made  at 
intervals  ail  along  the  guard  at  edge  of  deck  plating. 

65.  Bridge  trees. — ^These  will  be  box  girders  built  on  the  ends  of  wheel  beams,  and 
will  consist  of  top  plate  15  inches  wide  by  12.75  lb.,  two  web  plates  8  inches  deep  by 
12.75  lb.,  four  angles  3  in.  X  3  in.  X  7.2  lb.,  and  lattice  bracing  on  bottom  as  shown 
on  sheet  7.    On  tne  center  of  bridge  tree  is  built  the  bolster  for  outboard  bearing  of 

Saddle  shaft,  the  top  chord  angles  to  be  4  in.  X  4  in.  X  9.8  lb.  ^  which  will  be  earned 
own  and  secured  to  bridge  tree  as  braces.    The  height  and  size  of  bolsters  may  be 
modified  to  suit  the  requirements  of  engine  builder. 

64.  Wheel-beam  chains. — ^The  outer  ends  of  wheel  beams  will  be  supported  by 
2-inch  rods  with  2|-inch  upset  ends,  hung  from  posts  made  of  6  in.  X  8  lb.  latticed 
channel  bars,  with  tie  rods  1}  in.  diameter  and  2-inch  turn-buckles  running  from 
post  to  post  close  under  boiler  deck. 

66.  Guard  chains. — ^The  guards  will  be  held  at  intervals  b^  chains  of  similar 
design  to  the  above,  but  rods  will  be  1^  in.  diameter  with  l^in.  threads,  and  the 
posts  will  be  made  ot  two  4-inch  channel  bars  riveted  together  through  web,  the  tie 
rods  being  1^  inch  diameter  with  If-inch  turn-buckles. 

66.  Guard  rim  and  nosing. — Along  the  outside  of  guard  and  attached  to  all  the  out- 
riggers will  be  a  plate  8  inches  deep  by  10.2  lb.,  the  top  and  bottom  edg^s  stiffened 
by  3  in.  X  3  in.  X  6.1  lb.  angles,  the  upper  one  riveted  to  deck  of  guard  and  the 
lower  one  to  under  plate  sheer,  which  will  be  12  inches  wide  by  10.2  lb.  The 
nosing  will  be  of  white  oak  6  in.  X  8  in.,  rebated  to  fit  angles  and  secured  to  plate 
with  {-inch  bolts  placed  18  inches  apart  and  staggered.  Alongside  of  paddle  boxes 
and  extending  aft  to  about  frame  No.  100  the  nosing  to  be  backed  with  a  3-inch 
filler,  making  a  total  thickness  of  9  inches,  as  shown  on  sheets  3  and  7.  Joints  are  to 
be  scarfed  3  feet  long,  and  everywhere  where  the  oak  comes  in  contact  with  metal  a 
thickness  of  tarred  felt  must  be  inserted.  All  edges  of  nosing  are  to  be  properly 
rounded  and  finished  in  a  neat  and  workmanlike  manner,  and  the  comers  at  bow 
and  stem  protected  by  bands  of  6  in.  X  i  in.  iron  properly  chamfered  at  the  edges. 

67.  Transom. — This  will  be  of  12.75-lb.  plate,  24  inches  deep,  with  stiffening  plates 
for  rodder  bearings. 

68.  Stanchions  and  stringers. — Stringers  of  3  in.  X  2}  in.  X  6.5  lb.  angles  are  to  run 
from  bulkhead  No.  32  to  collision  bulkhead  No.  10  and  have  stanchions  of  3  in.  X  3 
in.  X  6.1  lb.  angles  riveted  in  with  small  gussets  at  36  inches  apart.  Any  other 
stanchions  that  may  be  needed  under  boilers  or  under  any  macninery  not  suffi- 
ciently carried  by  bulkheads  or  truss  frames  must  be  supplied  and  riveted  to  deck 
beams  and  floors  in  an  efficient  manner. 

69.  Additional  trusses. — The  heavy  pumping  machinery  will  require  additional 
truss  framing  between  deck  and  floor,  which  must  be  put  m,  also  any  other  trussing 
that  may  be  needed  for  any  of  the  other  heavy  machinery. 

70.  Foundations  for  boilers. — ^The  re<^ui8ite  beams  under  the  ash  pans  and  cradles 
for  mud  drums  will  be  pro\dded  and  nveted  to  deck. 

71.  Foundations  for  machinery. — That  part  of  deck  upon  which  the  main  engines 
and  pump  are  placed  will  be  reenforced  with  15.3-lb.  plate,  the  spaces  between  the 
deck  strakes  being  filled  both  inside  and  outride  with  plates  fitted  snugly  between 
tiie  edges  of  laps,  thus  making  a  total  thickness  of  i  inch.     Under  the  air  and  jet 
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pampe  filling  platee  are  to  be  inserted  where  required,  and  all  filling  or  doubling 
pbtes  TM|mTed  for  other  purposes  are  to  be  provided. 

It.  DiKharge  pipes  in  Kola, — ^Tbese  pipes  will  be  32  inches  diameter  inside  and 

mideof  10.2-lb-  plate,  with  flanges  of  2}  in.  X  2i  in.  X  5.9  lb.  angle  bar  riveted 

through  and  through  with  bulkheads  and  forming  a  part  of  the  null  structure. 

Cue  must  be  taken  to  have  the  longitudinal  seams  placed  on  top  of  pipe  with  as 

ihort  a  CToee&ng  of  joints  as  possible  and  the  circular  seams  laid  in  the  direction  of 

the  flow.     At  all  fisuieee  throughout  the  main  pump  pipes  the  plate  forming  the  pipe 

must  oome  flnsh  ^th  flanges  in  order  to  prevent  the  sand  from  cutting  the  plate 

and  care  must  be  taken  in  cutting  holes  in  the  bulkheads  that  when  finisned  aU  the 

platea  shall  be  quite  flush  with  each  other,  as  shown  by  section  on  sheet  6.    The 

discharge  pipe  where  it  passes  through  the  rake  of  stem  must  be  made  of  15.3-lb. 

piate  for  aoout  IS  feet  of  its  length,  and  must  be  connected  to  hull  with  flanged 

plates  not  lees  than  |  inch  thick.    All  rivets  in  discharge  pi[)e8  must  be  countersunk 

and  driven  flush  on  the  inside.    The  bend  of  pipe  from  bulkhead  No.  46  must  be 

made  of  plate  f  inch  thi^k  in  small  segments.    At  the  after  end  of  pipe  a  hand-hole 

most  be  provided,  fltted  with  a  cover  which  can  be  quickly  removea,  for  the  purpose 

of  filling  or  emptying  the  pipe  by  means  of  a  siphon. 

7S.  Sow  girder. — ^A  box  girder  will  be  built  between  the  two  wings  at  fore  end  of 
veil,  flush  with  nose  of  dmige,  this  girder  to  be  36  inches  wide  and  36  inches  deep, 
the  top  standing  12  inches  above  deck,  and  is  to  be  made  of  10.2-lb.  plate,  with  3  in. 
X  3  in.  X  7. 2  lb.  angles  on  three  comers  and  7  in.  X  3i  in.  X  19  Id.  an^^le  on  the 
forward  bottom  comer;  the  girder  will  be  strengthened  by  six  transverse  ties,  spaced 
et^oally,  and  made  of  iV^<^^  gusset  plates  and  2^  in.  X  2}  in.  X  5  lb.  angles.  A  second 
7  m.  X  3i  in.  X  19  lb.  angle  Mr  will  be  riveted  18  inches  above  bottom,  and  both  will 
be  perforated  with  holes  for  screen  bars  at  a  distance  of  8  inches,  center  to  center. 
The  screen  bars  will  be  made  of  3-inch  extra  heavy  pipe  4  feet  long,  held  in  place  by 
|-inch  pins  at  top  end.  On  the  upper  edge  of  girder  a  nosing  of  white  oak  8  in.  X 
10  in.  is  secured,  rebated,  and  bolted  similarly  to  the  side  nosing.  This  girder  is 
shown  in  detail  on  sheet  6. 

74'  Stack  knee». — Four  stack  knees  are  to  be  built  on  the  bow  girder,  as  shown  on 
sheet  6.  The  front  plates  and  knees  are  to  be  of  12.75-lb.  plate  and  the  angles  3  in. 
X  3  in.  X  7.2  lb.  The  posts  are  to  be  of  white  oak,  9  in.  X  9  in.,  mortised  mto  nos- 
ing and  bolted  to  knees;  the  fenders  to  be  7  in.  X  11  in.  at  bottom  and  5  in.  X  11  in. 
at  top,  and  must  be  made  of  best  white  oak  or  hickory,  fitted  with  eyebolts  and 
properly  lashed. 

75.  VyUnder  beoTM. — ^These  beams  are  to  be  built  according  to  sheet  8,  except  in  so 
far  as  they  may  require  modification  to  meet  the  requirements  of  the  particular 
engines  accepted  for  the  dredge.  The  webs  are  to  be  of  12.75-lb.  plate,  the  top 
ehords  to  be  two  4  in.  X  4  in.  X  15.7  lb.  angles,  with  a  cover  plate  9  inches  wide  X 
25.5  Ibi,  the  bottom  chords  to  be  two  3  in.  X  3  in.  X  7.2  lb.  angles  riveted  to  deck. 
Stiffeners  of  2^  in.  X  2}  in.  X  5  lb.  angles  will  be  placed  about  36  inches  apart, 
and  gussets  and  tie  plates  as  required. 

76.  Hoisting  frame. — ^This  frame,  from  which  the  suction  heads  are  to  be  suspended, 
will  consist  of  two  A  frames  set  upon  each  side  of  well  and  joined  together  at  the 
head  by  a  girder.  The  legs  are  to  be  of  12  in.  X  20.5  lb.  channels,  tied  together  by 
diagonal  bracing  and  secured  to  deck  and  girder  by  gussets  and  angle  clips.  The  top 
girder  to  be  made  of  two  15  in.  X  33  lb.  channels  with  top  and  bottom  plates  |  in. 
thick,  forming  a  box  girder  15  inches  wide.  The  tackle  blocks  will  be  suspended 
from  U  bolts,  passing  through  steel  castings,  which  carry  rope  sheaves  for  handling 
the  clamping  bars,  all  as  shown  on  sheet  13. 

77.  Spud  well. — ^This  is  built  near  bow  of  dredge,  between  frames  24  and  26.  It 
will  be  23i  inches  square  in  the  clear  on  the  inside,  made  of  12.75  lb.  plates  and  3 
in.  X  3  in.  X  7.2  lb.  angles.  The  bottom  fiange  must  be  a  steel  casting,  double 
riveted  to  hull  plating.    See  sheet  16. 

7S.  Biti»,  chockSf  and  cavds. — The  following  number  of  these  deck  fittings  are 
required,  placed  where  shown  on  deck  plan,  sheet  3.  They  must  all  be  set  on  stiffen- 
ing plates  riveted  independently  to  deck  plate  and  beams,  and  must  be  secured  by 
riveting  as  far  as  possible:  Four  large  cast-iron  mooring  bitts  about  11  inches  diam- 
^er  ana  24  inches  high;  twelve  smtuler  bitts  about  7  inches  diameter  and  16  inches 
high;  six  double  sheave  chocks  with  sheaves  about  9  in.  X  3  in.;  two  single  sheave 
dmks;  four  cavels  about  4  feet  and  four  2  ft  6  in. ;  and  such  ring  bolts  as  may  be 
required  for  snatch  blocks. 

79,  Fair  leads.  Two  pairs  of  fair  leads  with  24-inch  sheaves  for  1-inch  diameter 
wire  rope  are  to  be  made  as  shown  on  sheet  6  and  set  in  place  on  bow  girder  as  on 
sheet  2. 

80.  Hatchet. — Hatchways  must  be  made  in  deck  to  give  access  to  the  several  oom- 
pntmenti  of  the  hold^  and  be  provided  with  iron  coven  made  of  6.1  lb.  plate  with 
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l^i^ch  angle  rings  and  stiffeners  on  the  nnderside  and  ring  bolts  for  lifting.  Iron 
ladders  must  be  provided  and  placed  in  convenient  position  in  each  hatchway. 

81,  Rudder  knees. — Two  box  knees,  4  feet  high,  made  as  shown  in  detail  on  sheet 
6,  are  to  be  built  at  stem. 

^^.  Rudders, — ^Two  balanced  radders  are  required,  each  placed  at  a  distance  of  9 
feet  from  the  center  line  of  boat  The  rudder  stocks  are  to  be  lap-welded  pipes  8 
inches  diameter  and  f  inch  thick  and  about  18  feet  long,  and  will  have  three  grooves 
turned  in  each  at  the  distances  reauired  to  receive  the  pintle  bands.  These  bands 
are  to  be  good  sound  forgings  ana  must  be  bored  to  fit  the  grooves  snugly,  sprung 
into  place  and  securely  bolted.  Near  the  upper  end  of  stock,  cheek  pieces,  either 
forgings  or  steel  castings,  must  be  riveted  and  have  a  2^inch  pin  hole  bored  through 
center  to  receive  the  tiller  pin.  At  the  end  of  stock  a  smaller  hole  is  required  for  the 
tiller  brace.  The  blades  of  rudder  are  to  extend  forward  12  feet,  shaped  to  fit  the 
rake  of  hull,  and  on  the  after  end  the  blade  is  to  be  12  feet  long  and  4}  feet  wide. 
The  blades  are  to  be  built  of  7.65  lb.  steel  plates  and  2}  in.  X  2|  in.  X  5  lb.  angle 
bars.  Pieces  of  7.65  lb.  plate  will  be  bent  to  fit  the  stock  and  will  be  fianged  on  both 
sides  and  riveted  to  both  the  fore  and  after  faces  of  stocks.  Secondary  stiffening 
plates  will  be  riveted  on  the  athwartehip  center  line  of  stocks,  and  will  fit  close  to 
and  extend  beyond  the  above  fianged  plate*,  both  fore  and  aft.  The  plates  of  blades 
will  be  kdd  on  these  stiffeners  and  will  be  riveted  thereto,  then  brought  together  at 
the  fore  and  aft  edges  and  riveted  together  with  a  3  in.  X  t  in.  bar  inserted  between. 
The  side  plates  will  be  stayed  throughout  by  J-inch  through  rivete,  with  pipe  fer- 
rules inserted  between.  The  bottom  will  be  closed  with  a  iV'i'^^^*!  plate  ana  outeide 
angle  bar  2}  in.  X  2}  in.  X  5  lb. ;  and  finall v,  the  top  edge  will  be  filled  in  with 
hard  wood  about  3  inches  thick  and  riveted  through  and  through.  The  rudders  are 
not  to  be  water- tigbt^  and  a  number  of  1-inch  holes  will  be  punched  in  bottom 
plates.  The  pintle  pm  will  be  1}  inches  diameter,  and  bronze  washers  will  be 
mserted  between  all  the  lugs  in  order  to  insure  a  distribution  of  the  weight  of  rud- 
ders on  each  bearing.    Lifting  shackles  and  bumpers  will  be  provided. 

8S,  TiUers, — Each  tiller  will  be  made  of  two  (2)  4  in.  X  1  in.  bars  riveted  together 
with  separators  between,  as  shown  on  sheet  6,  and  will  have  eyes  forged  at  one  end 
to  couple  to  rudder  stocks,  and  a  ring  at  the  forward  end  for  attaching  tiller  ropes. 
The  two  tillers  will  be  connected  by  a  brace  of  3-inch  tube  with  pin  joints  at  each 
end,  and  the  weight  of  outer  end  will  be  sustained  by  a  brace  of  1-inch  iron,  with 
upset  thread,  running  to  head  of  rudder  stock.  Any  modification  of  the  tiller  ends 
that  may  be  necessary  to  accommodate  the  steam  steering  rig  will  be  made  as  reauired. 

84,  Sheer  leas, — A  pair  of  sheer  legs  will  be  set  up  at  stem  for  lifting  the  swivel 
elbow  and  rubber  hose  connection.  These  are  to  be  made  of  tubing  with  stub  ends 
welded  in,  and  will  be  stepped  by  pin  joints  in  steel  casting  riveted  to  deck.  Extra 
lugs  are  to  be  placed  for  setting  up  legs  over  rudder,  and  nng  bolts  or  other  fasten- 
ings to  be  provided  for  securing  back  guys  and  snateh  blocks. 

85,  McUerial  and  workmanship, — The  best  quality  of  material  and  workmanship  'will 
be  required  in  each  and  everv  part  of  the  work  done  under  these  specifications.  All 
plates  and  angles  used  is  said  work  are  to  be  of  soft  steel  having  an  ultimate  tensile 
strength  of  from  52,000  to  62,000  lb.  per  square  inch,  the  elastic  limit  not  less  than 
one-milf  the  ultimate  strength,  with  an  elongation  of  26  per  centum  in  8  inches  and  a 
minimum  reduction  of  area  at  fracture  of  50  per  centum.  One  test  piece  for  tensile 
stren^h  and  one  for  bending  shall  be  taken  from  the  steel  of  each  heat  For  the 
bendmg  test,  the  pieces  must  bend  cold  180  decrees  fiat  upon  themselves  without 
fracture  on  the  outside  of  bent  portion.  A  variation  of  more  than  2\  per  centum 
above  or  below  the  specified  weights  will  be  cause  for  the  rejection  of  any  material. 
Rivets  will  be  tested  cold  by  drivmg  the  shank  into  the  head;  the  rivet  must  then  be 
without  sign  of  fracture  on  the  outside  edge.  Facilities  must  be  given  to  the  inspector 
by  the  manufacturer  and  contractor  for  making  these  tests,  the  cost  of  which  will  be 
borne  by  the  contractor. 

86,  Testing  of  hvU — The  bottom  of  hull  will  be  tested  for  water-tightness  by  filling 
with  water  to  a  depth  of  about  6  inches,  before  the  boat  is  launched,  and  sul  leaks 
and  imperfections  then  discovered  will  be  made  good. 

UPPER  WORKS. 

87,  Deck  house,^— The  forward  end  of  deck  house  will  be  on  frame  No.  32  and  the 
house  will  extend  aft  to  frame  No.  117;  it  will  be  44  feet  wide  throughout  and  12^ 
feet  high  at  sides. 

88,  McUerial. — All  lumber  used  in  the  construction  of  the  upper  works  and  in  all 
other  carpenter  work  must  be  first  class,  clear  and  well  seasoned,  free  from  sap  wood 
and  ahakesy  dressed  on  sides  and  edges,  and  of  the  sizes  specified  after  being  arefised. 
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59.  fVommg. — Tlie  main  stanchions  are  to  be  of  white  oak  3f  in.  X  3}  in.,  placed 
aboTit  &  leet  apart  and  secured  bj;  angle  clips  bolted  to  deck,  as  shown  in  detail  on 
sheet  6.  Tlie  mtermediate  stanchions  are  to  be  of  1 J  in.  X  2t  in.  white  pine,  spaced 
aboai  24  indiee  apart  and  checked  into  the  coaming,  which  is  to  be  of  white  otJt  4} 

in.  X  b%  m.,  securely  bolted  to  deck,  with  a  layer  of  tarred  felt  interposed. 

90.  (Jampt, — Tlie  outside  clamps  are  to  be  If  in.  X  10  in.  white  pine,  and  the 
inade  dampe  If  in.  X  6  in.  white  oak,  checked  into  stanchions  and  bolted  with 
t-inch  carriage  bolts. 

91.  Oarlins, — Tbeee  are  to  be  If  in.  X  6  in.  yellow  pine,  spaced  about  18  inches 
apart,  centers  cnrved  to  a  crown  of  6  inches  and  checked  over  inside  clamp  1  inch 
deep.  £acb  earlin  will  be  in  two  pieces,  overlapped  or  scarfed  in  center  and  proiect- 
iDg  6  inches  beyond  outside  clamp.  The  carlins  are  to  be  doubled  at  bulkheads  or 
where  extra  strength  is  required. 

9S.  Stringers. — ^These  are  to  be  of  yellow  pine  3}  in.  X  5}  in.,  in  long  lengths,  with 
scarfs  3  feet  long,  bolted  and  nailed  and  secured  to  caps  of  stanchions  by  J-inch  screw 
bolts. 

93.  Sanchions  and  trusses. — ^All  stanchions  for  stringers  are  to  be  made  of  3i-inch 
diameter  iron  pipe,  secured  to  deck  and  stringers  by  cast-iron  flanges,  and  distributed 
as  shown  on  sneet  3.  Where  the  span  between  the  stanchions  is  over  10  feet  the 
boiler  deck  is  to  be  supported  by  trusses. 

94'  BaUer  deck. — ^This  will  be  laid  with  white  pine  J-inch  thick  in  strakes  3  inches 
wide,  tongaed  and  grooved,  and  beaded  on  underside.  The  height  of  boiler  deck 
from  main  deck  will  be  12^  feet.  The  guards  will  overhang  the  deck  house  6  inches 
and  will  be  finished  with  a  waterway  3^  in.  X  1}  in.,  facing  8  in.  X  i  in.,  nosing  6 
in.  X  t  in.,  all  of  white  pine.  The  broiler  deck  is  to  be  doubled  over  the  whole  of 
intermediate  section  of  cabin  between  the  two  pas.«»ages,  with  white  pine  J  in.  thick, 
in  strakes  3  inches  wide,  slightly  outgaged,  calked  with  cotton  and  payed  with  thick 
white  l^Bbd. 

95.  Siding. — ^The  deck  house  will  be  sided  with  white  pine  J  inch  thick,  tongued 
and  grooved,  and  besuled  on  both  sides,  in  strakes  3  inches  wide,  laid  longitudinally 
except  at  round  comers,  which  will  be  vertical.  A  row  of  transom  naf^h  will  be  placed 
below  clamps,  and  all  doors,  windows,  and  shutters  will  be  put  in  as  required. 

96.  Bunker. — ^This  will  be  built  of  the  size  and  in  the  position  shown  on  sheet  3. 
It  will  be  made  substantially  in  the  same  manner  as  the  side  bulkheads,  sided  on 
the  outside  of  studding  clear  up  to  carlins  and  on  the  inside  to  a  height  of  6  feet  with 
l^inch  yellow  pine,  tongued  and  ^ooved. 

97.  Stairs. — ^Tnere  will  be  two  flights  of  stairs  on  each  side  of  boat  from  ^ards  to 
boil^*  deck.  They  will  be  30  inches  wide,  with  oak  treads  9  in.  X  IJ  in.,  with  about 
7i-incb  rise.  Two  sets  of  steps  from  boiler  deck  guards  to  top  of  paddle  boxes,  two 
^ts  &om  paddle  boxes  to  hurricane  deck,  and  six  sets  to  skylight  roof,  are  to  be 
provided. 

98.  Lockers. — Such  lockeis  as  are  usual  and  requisite  for  engine  room  and  ship 
stores,  lamp  room,  and  mate's  lockers  are  to  be  provided,  as  shown. 

99.  Lavatory f  etc. — ^Three  closets  located  abaft  the  paddle  box  on  port  side  and  a 
crew's  wash  room  in  a  similar  position  on  starboard  side  are  to  be  provided  and  fitted 
oat  as  hereafter  described. 

100.  Paddle  boxes. — ^These  are  to  be  made,  as  shown  on  sheet  9,  with  a  framing  of  2} 
in.  X  2J  in.  X  5  lb.  angle  bars,  upon  which  nailing  stnps  of  poplar  2J  in.  X  1 J  m.  are 
to  be  bolted  with  J-inch  carriage  bolts.  Coamings  of  white  oak  4f  in.  X  3^  in.  are  to 
be  bolted  to  bridge  trees  with  a  strip  of  tarred  felt  interposed,  upon  which  the  stan- 
dions  are  stepped.  These  are  to  be  of  white  pine  or  poplar  2  J  in.  X  li  in.,  spaced  18 
inches  apart  centers  and  secured  at  top  end  to  angle  framing.  The  whole  is  to  be 
sided  with  white  pine  }  in.  thick,  in  strakes  3  inches  wide,  tongued  and  ^ooved,  and 
beaded  on  outside.  The  outboard  face  is  to  be  neatly  finished  with  facing  of  white 
pine  6  in.  X  li  in.,  panel  of  poplar  12  in.  X  A  in-  thick,  and  a  2-in.  half-round 
molding  rebated  over  panel.  The  center  piece  of  lattice  work  is  to  be  removable  and 
the  star  is  to  be  made  of  tV^^*  panel  and  IJ-in.  half-round  molding.  The  bulk- 
head of  deck  house  will  form  the  inboard  siding,  but  it  will  be  doubled  by  i-in. 
white-pine  siding  tongued  and  grooved,  with  vertical  nailing  strips  1^  in.  X  l|  in. 
between.  Both  bulkhead  and  doubling  must  be  painted  with  three  coats  of  pure 
white-lead  paint  before  being  closed  in.  A  fiight  of  steps  24  inches  wide  is  to  be 
placed  on  each  side  of  paddle  boxes. 

CABINS. 

JOl.  Oeneral. — ^The  general  arrangement  of  cabins  is  shown  on  sheet  4.  The  total 
length  will  be  137  feet  and  the  width  34  feet.  The  forward  cabin  will  contain  13 
stateioomSy  bathroom,  and  storeroom,  all  10  feet  wide,  with  office  and  messroom  14 
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feet  wide  between.  The  intermediate  section  will  contain  kitchen,  pantry,  three 
storerooms,  laundry,  laundress'  room,  wash  and  bathrooms,  and  closets  for  officers. 
The  after  section  will  contain  quarters  for  cook  and  waiters,  ice  box  and  storeroom 
open  to  passage,  crew's  messroom,  crew's  quarters,  and  two  bathrooms.  There  will 
be  two  passages  5  feet  wide  between  the  sections.  The  skylight  will  extend  full 
length  of  cabin  at  a  width  of  14  feet 

lOi.  Dimensions  and  material, — The  cabin  outside  stanchions  are  to  be  of  poplar, 
1  in.  X  3^  in.;  the  inside  stanchions  of  poplar  Uin*  X  3  in.;  the  plank-sheer  of  white 
pine,  i  in.  X  3}  in.;  the  outside  clamps  of  white  pine,  U  in.  X  7  in.;  the  inside 
clamps  U  in.  X  5  in.;  the  carlins  of  poplar,  1  in.  X  4  in.,  the  bulkhead  strips  of 
poplar,  1  in.  X  U  in-;  the  panels  of  poplar,  ^  in.;  the  margins  of  white  pine,  f  in. ; 
the  roof  facing  and  nosine  of  white  pme,  i  in.  X  4  in.;  the  waterway  of  white  pine, 
I  in.  X  2  in.    The  skylight  clamp  is  to  be  of  white  pine,  U  in.  X  8  in.;  carlins  of 

r>plar,  1{  in.  X   5  in.;  facing  of  white  pine,  }  in.  X  4  in.;  nosing  of  white  pine, 
in.  X  3  in.;  waterway  of  white  pine,  f  in.  X  U  in. 

105.  Construction. — The  cabin  and  skylight  roofs  are  to  be  J-inch  white  pine,  tong^iied 
and  gloved,  beaded  on  under  side,  and  double  nailed  to  each  carlin.  The  height 
of  cabin  from  carlin  to  carlin  will  be  8  feet,  and  the  general  construction  will  follow 
the  onlinary  river  practice.  The  cabin  ceiling  will  be  paneled  with  an  ogee  molding; 
the  skylight  carlins  will  be  capped  on  the  under  side;  a  plain  cornice  will  extend  the 
full  lengtn  of  the  skylight,  and  the  forward  cabin  will  be  finished  with  pilasters  on 
each  side  of  doors  and  plain  brackets  to  cornice.  All  rooms  will  have  transom  Fash 
on  the  outside,  and  those  in  forward  cabin  will  have  transoms  inside  also.  The 
intention  is  to  have  all  the  joiner  work  done  in  a  thoroughly  good  and  substantial 
manner  and  neatly  but  plainly  finished.  The  cabin  will  have  four  (4)  |-inch  bolts 
on  each  side,  passing  from  carlins  to  under  side  of  boiler  deck  carlins. 

104.  PHot  h(mse. — This  will  be  13  feet  long  fore  and  aft,  13  feet  wide,  and  10  feet 
high  from  skylight  roof  to  under  side  of  carlins.  The  fioor  beams  will  be  1|  in.  X  10 
in.,  spaced  about  18  inches  centers,  carried  on  rails  1}  in.  X  6  in.,  on  each  side  of 
house.  The  floor  is  to  be  of  J-inch  yellow  pine,  tongued  and  grooved.  The  comer 
stanchions  will  be  3  in.  X  3  in.,  and  the  siding  is  to  be  of  white  pine  |  in.  thick, 
tongued  and  grooved,  and  beaded  on  'x)th  sides.  The  pilot  house  will  be  fitted  with 
the  UHual  a<ljuHtable  sight  shades  in  front  and  with  sliding  sashes  on  the  other  three 
sides.  The  sashes  will  be  1|  inches  thick,  and  mounted  with  rollers  on  braps  water 
tables.  'A  door  30  inches  wide  will  be  provided  in  after  side  of  pilot  house,  with 
suitable  steps  to  same.  The  pilot  house  will  be  securely  fastened  down  by  a  |-inch 
bolt  at  each  corner  stanchion. 

106.  Pilot  wheel. — This  will  be  10  feet  in  diameter  over  all,  with  double  rim  of  umial 
construction  and  mounted  in  the  usual  manner.  The  barrel  will  be  15  inches  in  diam- 
eter, and  the  necessary  tiller  ropes,  i  inch  in  diameter,  with  all  sheaves  and  sheave 
boxes,  will  be  provided  and  fitted  in  place  in  a  first-class  manner.  The  fittings  in 
pilot  house  will  include  speaking  tube  to  engine  room,  bell  tube,  bell  stand,  all  neces- 
sary bell  pulls  and  bell  cranks,  and  wiring  to  engine  room  and  whistle;  also  a  settee 
with  drawers  underneath. 

106.  Rof}f8. — All  roofs  will  be  covered  with  12-oz.  cotton  duck,  U.  8.  Army  stand- 
ard, of  approved  make,  well  lapped  at  edges  and  secured  with  10-oz.  tinned  tacks, 
laid  on  a  thickness  of  heavy  roofing  felt  and  painted  with  two  (2)  coats  of  pure  white 
lead,  groilnd  in  boiled  linseed  oil  and  toned  to  lead  color  with  lampblack.  The  boiler- 
deck  guards  for  the  full  length  of  cabin  and  the  passageways  must  also  be  covered 
with  canvas  and  painted  same  as  the  roof. 

107.  Guard  rail. — This  will  extend  all  around  the  boiler  deck.  It  will  be  made 
with  stanchions  of  white  oak,  1}  in.  X  1}  in.,  spaced  about  6  feet  apart  centers,  with 
one  short  stanchion  of  white  pine  between.  Tne  rail  will  be  29  inches  high.  The 
caps  are  to  be  of  white  pine  }  in.  X  4  in.,  with  filling  on  each  side  of  stanchions 
{  in.  X  2  in.,  and  two  rails  of  white  pine  |  in.  X  2  in. 

108.  Doors. — All  doors  will  be  made  of  white  pine;  those  27  inches  wide  and  under 
to  be  1  inch  thick  and  those  aSove  27  inches  wide  to  be  1 J  inches  thick.  Inside  doors 
will  be  paneled  and  outside  doors  will  have  the  lower  part  paneled  and  the  upper 
part  glazed.  All  stateroom  outside  doors  will  be  fitted  with  blinds  of  white  pme  i 
inch  thick.  The  doors  will  be  hune  with  steel  loone  pin  butt  hinges  and  fitted  with 
rim  locks  and  white  porcelain  knobs  of  extra  good  quality,  and  all  necessary  brass 
hooks  and  eyes  of  ship-cabin  pattern.  The  blinds  to  outside  doors  will  have  2^ 
inch  brass  shutter  bars  with  brass  hooks  and  eyes  for  fastening  back.  The  sliding 
doors  on  nlain  deck  will  be  mounted  with  **  run-easy"  warehouse  hangers  with  6-inch 
wheels  and  1}  in.  X  1^  in.  rails,  and  will  be  fitted  with  flush  door  handles  and  suit- 
able locks. 

W9.  Windows  and  transoms. — The  windows  will  be  single  sash  1|  inches  thick 
and  transom  and  skylight  sash  w^ill  be  I  inch  thick.    The  windows  will  be  made  to 
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drop  on  ionde  of  \>ulkheads  and  will  be  fitted  with  slideB  and  water  tables,  sash 

w^ntB^  paUeyB,  cords,  and  fastenines.    The  transom  sash  will  be  hunf?  at  top,  the 

skybg^t  BBsih  at.bottoniy  and  all  will  be  provided  with  the  necesnarv  buttons,  cnains. 

booia,  and  Bprine  bolts.     All  elass  used  is  to  be  of  double  strencth  ^'  American,"  ana 

nsheBmnst  in  all  cases  be  maofe  to  use  lights  of  standard  size.    All  hardware  furnish- 

tog?  must  be  anproved  by  the  engineer  officer  in  chaise. 

110.  fbnoora  cabin  and  ttaUrooms. — Each  of  the  eight  staterooms  in  after  part  of 
cabin  wiU  be  fitted  with  a  locker  36  inches  wide  and  21  inches  deep,  with  two  (2) 
I         diawers  below  and  paneled  doors  in  two  parts  above,  and  provided  with  drawer  pulls, 
;         cabinet  locks,  binges,  spring  catches,  and  six  (6)  heavy  clothes  hooks  to  each  locker. 
The  floora  of  office,  officers'  mess,  and  all  staterooms  in  forward  cabin,  alno  floor  of 
I         {Hlot  hoDse,  will  be  covered  with  linoleum.    Iron  bedsteads  will  be  furnished  through- 
oat  the  boat,  as  hereafter  specified. 
IIL  KUehen,  pantry^  etc, — ^The  kitchen  will  be  fitted  with  fixed  tables,  placed  as 
j         shown  on  plan,  and  the  pantry  will  have  a  wash  table,  four  (4)  tiers  of  shelves,  and 
drawers.     Storerooms  will  also  be  fitted  with  shelving  in  a  com  plete  manner,  a  baker's 
table  as  shown,  and  the  doors  will  be  fitted  with  first-class  locks. 
'  IIS.  Lfxundry, — ^The  laundry  will  be  furnished  with  an  ironing  table  24  in.  X  36 

in.  on  top,  made  of  white  pine,  and  the  laundress'  room  will  have  linen  lockers,  with 
shelves  and  doable  doors. 
lis.  Oreuf$  mess  room. — ^This  will  be  furnished  with  two  plain  tables  3  ft  X  11 
]         ft.,  made  with  pine  frames  and  hard- wood  tops;  also  four  seats  1 1  feet  long  to  suit  same. 
114^  Ice  box. — An  ice  box  of  first-class  construction,  charcoal  filled,  will  be  placed 
in  after  passage  and  fitted  with  drain  pipes. 

DSEDGING  MAGHINEBT. 

115.  Main  manp. — ^This  is  to  be  a  32-inch  centrifugal  double-suctioiipamp,  with 
discharge  at  t)ottom,  and  made  in  accordance  with  sheet  10.  The  pomp-funner  is  to 
be  of  steel,  with  five  (5)  blades  84  inches  diameter,  to  each  side  of  which  will  be 
riveted  a  steel  plate  ring  }-inch  thick.  The  fianges  on  blades  must  be  machined  and 
alter  the  plates  are  riveted  on  the  outside  the}^  must  be  turned  to  a  true  surface.  The 
pump  runner  to  be  secured  with  two  keys  driven  from  opposite  sides,  and  the  ke^rs 
prevented  from  backing  by  fillers  fitted  between  key  and  end  of  keyseat  which  m 
torn  will  be  held  in  place  by  the  false  hubs  shown  on  sheet  10.  The  pump  casing 
will  be  dinded  honzontallv  through  the  axis  of  shaft,  and  the  top  half  will  be 
divided  again  vertically,  and  all  will  be  put  together  with  planed  jomts.  The  cas- 
ing to  be  of  the  thickness  indicated  on  sheet  10  and  to  be  fitted  with  liners  through- 
oat.  The  casing  to  be  machined  on  the  inside  as  far  as  the  periphery  of  the  runner, 
and  this  part  to  be  lined  with  steel  plate  (  inch  thick.  As  the  clearance  between 
pomp  runner  and  liners  must  not  exceed  ^^  inch,  special  care  must  be  taken  to  have 
the  plates  properly  straightened  and  free  from  ine<j|ualities.  Beyond  these  center 
liners  the  side  liners  will  be  of  cast  iron  1  inch  thick,  divided  as  shown,  and  the 
diell  liners  will  be  of  steel  plate  |  inch  thick.  All  joints  of  liners  to  be  fitted  as 
doeely  as  possible  and  to  be  machined  where  necessary.  All  patterns  used  for  mak- 
ing liners  to  become  the  property  of  the  Government.  The  suction  elbows  are  to 
be  24|  inches  diameter,  increasing  toward  the  casing  to  34  ihches,  and  must  be  made 
in  halves  and  set  at  an  angle  of  45  degrees  as  shown;  provided  with  stuffing  boxes 
lined  with  brass  sleeves,  and  fitted  with  brass  glands  ana  sand-intercepting  chambers 
to  which  water-jet  connection  will  be  made.  All  fittings  which  go  on  shaft  must  be 
in  halves,  with  faced  joints,  and  must  be  put'  together  in  a  first-class  manner.  A 
flange,  well  bracketed,  must  run  all  around  lower  half  of  casing  for  securing  pump 
to  deck,  and  lugs  or  eyebolts  and  shackles  must  be  provided  for  lifting  the  various 
parts.  The  pump  is  to  be  provided  with  a  4-inch  air  exhauster  with  pipes  arranged 
as  shown  on  sheet  2,  having  flange  connections  for  easy  removal.  The  suction  elbows 
will  have  hand- holes  for  examining  the  inside  of  pump,  and  the  junction  pipe  on  dis- 
chaive  will  have  a  full-size  manhole,  the  covers  in  all  cases  to  be  as  close  a  fit  as 
possible  and  flush  on  the  inside. 

116.  Pump  shafi, — ^This  is  to  be  forged  of  best  hammered  scrap  or  mild  steel  9} 
inches  diameter  m  center,  tapere<l  to  8}  inches  at  stuffing  boxes,  and  about  12  feet 
long.    A  flange  couplins  of  cast  steel  will  be  keyed  on  each  end. 

117,  Main  engines, — ^Tnese  are  to  be  horizontal  tandem  compound  condensing,  with 
properly  proportioned  cylinders  and  24 -inch  stroke.  They  must  be  designed  for 
neavT  ana  continuous  service  and  should  not  exceed  the  space  allotted  to  them  on 
the  plan.  The  crank  shafts  are  to  have  flange  couplings  on  one  end  worked  solid 
with  the  shaft  to  match  those  on  pump  shaft.  The  cylinders  are  to  be  provided  with 
aotomatic  drain  cocks,  relief  valveij,  sight  feed,  and  other  lubricators,  and  a  separator 
te  each  engine,  also  indicator  cocks  on  each  cylinder,  and  rig  for  taking  dii^nuns. 
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The  holding  down  of  engines  will  be  by  continnons  flange  all  around  base  and  fre- 
quent bolte  of  small  size.  The  engines  will  be  ran  contmuously  at  a  working  speed 
of  140  revolutions  per  minute,  but  must  be  perfectly  balanced  for  running  a  test  speed 
of  155  revolutions  per  minute. 

118,  Throttle  valve,  etc, — A  balanced  regulator  or  throttle  valve  is  to  be  provided, 
with  a  convenient  arrangement  of  handle  for  working  same  placed  between  the 
engines.  The  steam  pipes  are  to  lead  by  easy  curves  from  each  side  of  valve  to  the 
separators,  which  are  to  be  directly  connected  to  the  cylinders,  and  the  drain  from 
separators  must  be  taken  off  by  a  steam  trap  of  a  make  to  be  approved  by  the  engi- 
neer ofQcer  in  chu^. 

119.  Condenser  and  air  pump. — ^The  condenser  is  to  be  of  the  independent  type,  of 
Worthington  or  Blake  make,  and  the  air  pump  is  to  be  duplex  compound,  with  steam 
cylinders  10  and  17  inches  diameter,  water  cylinders  19  inches  diameter  and  15 
inches  stroke,  or  a  cross  compound  of  equivalent  power.  The  water  cylinders  are  to 
be  brass  lined  and  the  pistons  fitted  with  suitable  packing.  The  pump  will  dis- 
chaiige  into  a  hot  well  placed  in  the  hold  of  dredge  and  fitted  with  a  steam-tight 
cover,  and  the  injection  will  be  taken  from  a  tank  fitted  with  braas-wire  screen  and 
shut-off  valve  on  mlet. 

ift?.  Jet  pump. — ^This  pump  for  supplying  the  water  to  nozzles  of  jet  a^tator  is  to 
be  a  Worthington  or  Blake  horizontal  duplex  compound,  with  outside  packed 
plungers.  The  steam  cylinders  are  to  be  10  and  20  inches  diameter,  and  the  plun^rs 
16  inches  diameter  by  15  inches  stroke.  The  steam  pipes  are  to  be  arrangea  so  that 
live  steam  can  be  used  in  low-pressure  cylinder,  and  all  parts  must  be  miuie  of  suffi- 
cient strength  for  this  purpose.  This  pomp  will  be  reqmred  to  work  against  varying 
Eures,  from  about  60  lb.  when  working  compound,  to  120  lb.  when  working  the 
cylinder  high  pressure.  A  modification  of  the  ratios  of  cylinders  wiU  be  allowed , 
lired.  The  pump  plungers  must  be  made  as  light  as  consistent  with  the  required 
strength  and  IflDDJit  be  of  Yitad,  close-grained  iron,  and  the  glands  and  stuffing  boxrs 
must  he  bushed  with  bronze.  The  valves  must  have  ample  area  and  the  passages  )>e 
large  and  direct.  The  cylinders  are  to  be  made  of  hard^  close-ejained  iron  of  suffi- 
cient thickness  to  admit  of  reboring,  and  the  pistons  will  be  ntted  with  approved 
adjustable  packing  rings.  The  cylinder  heads  must  be  so  arranged  that  the  pistons 
can  be  removed  without  taking  down  any  other  part  of  machinery.  The  suction  will 
be  taken  from  a  tank  placed  in  hold  of  (Iredge,  which  must  be  fitted  with  brass- wire 
screens  and  the  inlets  provided  with  shutnon  valves  as  close  to  hull  plating  as  practi- 
cable. 

191.  Suction  heads. — ^These  are  to  be  made  as  shown  on  sheet  11.  Each  mouth- 
piece is  to  be  11  feet  6  inches  wide  and  8}  inches  deep  at  its  smallest  part  and  have 
a  flared  entrance,  the  upper  edge  being  strengthened  by  a  3  in.  X  3  in.  X  7.2  lb. 
angle  bar  and  the  lower  edge  by  a  4  in.  X  13.8  lb.  Z  bar  or  double  angle  riveted 
together.  The  heads  will  gradually  contract  until  they  are  22  inches  square  inside. 
at  which  size  thev  are  continued  to  the  bow  and  enter  the  hull  by  means  of  radial 
joints.  The  heads  are  to  be  built  of  steel  plates  12.75  lb.  on  top  and  sides  and  15.3  lb. 
on  bottom,  with  3  in.  X  3  in.  X  7.2  lb.  angle  bars  in  comers.  Ail  joints  are  to  be  closely 
butted  with  straps  outside,  and  all  rivets  to  be  countersunk  on  the  inside  and  made 
flush.  A  double  angle  bar  4  in.  X  3  in.  X  8.5  lb.  is  to  be  riveted  on  each  side  of 
center  line  on  top  side,  with  a  plate  between  to  which  the  sling  chains  are  to  be  con- 
nected by  shackles.  The  entrance  of  mouthpieces  will  be  fitted  with  screen  bars  of 
cast  steel,  placed  at  8  inches  centers,  held  in  place  by  a  bar  of  l^-inch  pipe  secured 
at  each  ena.  Stiffening  bars  of  2}  in.  X  2}  in.  X  5  lb.  angles  are  to  be  riveted  to 
upper  lip  of  mouthpieces. 

li^lB.  Radial  joirUs. — ^These  are  to  be  made  as  shown  on  sheet  12.  Both  hinge  pieces 
are  to  be  steel  castings,  all  flanges  to  be  faced  and  pin  holes  bored  an  easy  fit  for  Sc- 
inch pins.  The  pipe  jpieces  are  to  be  riveted  to  suction  pipes,  and  the  plates  and 
angles  to  come  flush  with  face.  The  radial  pipe  is  to  be  of  cast  iron  and  to  be 
machined  all  over  to  a  smooth  surface.  The  inside  pipes  are  to  be  of  cast  iron,  faced 
on  flange  and  bolted  independently  to  the  bow  hinge  pieces.  These  pieces  will 
change  from  square  to  round  and  be  connected  to  the  suction  pipes  of  pump  by  short 
pieces  of  8-ply  rubber  hose  made  of  best  Para  rubber,  with  the  mside  lining  of  pure 
rubber  }-inch  thick,  the  ends  also  being  capped  with  rubber  to  entirely  protect  the 
canvas  from  exposure. 

ISS.  Water  jets  and  pipes. — ^A  header  of  8-inch  standard  pipe  will  be  placed  behind 
Z  bars  on  under  side  of  suction  head,  perforated  with  12  holes  tapped  for  2-inch  pipe, 
into  which  bronze  nozzles  with  1-incn  outlets  are  to  be  screwed,  the  ends  of  nozzles 
to  rest  in  holes  made  in  center  of  Z  bars.  The  8-inch  pipes  will  be  continued  from  a 
tee  in  center  of  header  along  the  under  side  of  suction  heads  to  near  the  upper  end, 
where  connection  will  be  made  to  branch  on  hull  by  sections  of  smooth-bore  suction 
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iiose^  which  most  be  of  saffident  etren^  to  stand  a  preaBure  of  at  least  180  lb.  per 
aquareinch. 

Xf^  Hcigtinq  tadde. — ^The  saction  heads  will  be  suspended  from  the  frame  at  bow  of 
dzBdIge  and  will  be  hoisted  separately  by  manilfr-rope  tackle  blocks,  from  gipsy  head 
(m  hauling  winch. 

1M5.  Hofuling-cJkead  winches, — ^Two  winches  are  reooired,  which  most  be  fitted  up 
ksr  right  and  left  hand  and  made  substantially  as  snown  on  sheet  15.  The  engines 
are  to  have  7  in.  X  7  in.  cylinders,  geared  about  412  to  1.  The  druma  are  to  be  48 
inches  diameter,  grooved  for  1-inch  wire  rope  and  fitted  with  all  clutches,  brakes, 
leveiB,  etc,  required  for  operating.  All  the  pinions  are  to  be  of  steel  and  the  worms 
of  bronze.  The  ¥rinches  are  to  m  neatly  finished  in  all  parts,  the  cylinders  la^ed 
with  planiahed  steel,  16  B.  W.  G.,  the  bottom  flanges  to  be  planed  and  ample  holding- 
down  bolts  jprovided.  Gears  which  run  loose  to  be  bushed  with  bronze.  Gipsy 
heads  to  be  ntted  on  outer  ends  of  worm-gear  shaft. 

196.  Spud  anchor  and  Ufixng  gear. — ^The  spud  anchor  is  to  be  of  best  white  oak,  22 
inches  square  and  36  feet  long  over  all,  fitted  with  a  cast-iron  shoe  at  lower  end.  The 
lifting  cylinder  is  to  be  18  inches  diameter,  with  a  stroke  of  6  feet,  and  fitted  with  a 
steel  piston  rod  4  inches  diameter;  the  piffton  to  have  approved  packing  rings;  the 
^pping  cam  to  be  of  steel;  the  links  of  forged  steel  or  iron,  and  the  racks  of  steel; 
the  tripping  dog  is  to  be  forced  of  steel  or  iron  and  fitted  up  in  the  best  manner;  a 
hack  roller  is  to  be  providea  with  bearings  for  same,  and  also  a  2-inch  rotary  valve, 
and  all  working  handles. 

1S7.  Capstans, — ^Three  double-barreled  steam-power  capstans  are  re<iuired,  two  for 
forward  deck  and  one  for  stem.  The  engines  are  to  have  cylinders  7  in.  X  8  in.  All 
the  gears  are  to  be  of  steel  and  the  worms  of  bronze.  The  engines  will  be  placed  in 
hold^  the  forward  ones  on  foundation  plates  riveted  to  floor  beams  and  the  after  ones 
on  under  side  of  deck.  They  are  to  be ' '  Providence ' '  or  ' '  Hyde ' '  capstans,  or  others 
of  equal  quality  approved  by  the  engineer  officer  in  charge. 

Its,  Steam  sUenng  rig, — ^This  is  to  be  of  a  design  approved  by  the  engineer  officer 
in  charge,  and  must  be  as  simple  as  possible,  easfly  handled,  must  not  interfere  with 
the  use  of  the  pivot  wheel,  must  be  quickly  disconnected,  and  must  be  first-class  in 
every  respect 

lt9.  Btlge  siphons, — ^Two  2}-inch  bilge  siphons  to  be  placed  in  each  water-tight 
compartment,  fitted  with  all  necessary  valves,  piping,  and  suction  screens.  As  the 
lift  of  the  water  is  only  about  5}  feet,  the  size  of  steam  pipes  is  to  be  made  in  propor- 
tion. The  height  of  dischaive  above  water  is  to  be  not  less  than  18  inches,  and  tnose 
siphons  discharging  aft  of  wheels  are  to  have  elbows  on  outside  to  prevent  wash  of 
wneels  being  taken  inboard.  A  2i-inch  siphon  is  to  be  located  at  the  stem  of  the 
boat  and  connected  with  two  pieces  of  smooth-bore  hose,  so  that  discharge  main  can 
be  filled  or  pumped  out,  as  required. 

150.  Pipes  through  huU, — ^AU  pipes  discharging  through  hull  are  to  be  connected  by 
ti^ht  joints  to  skin  plate;  all  above  H  inches  by  flanges  and  bolts,  and  the  smaller 
pipes  below  1|  inches  by  lock  nuts.  Steam  traps  must  be  supplied  where  required 
to  prevent  steam  from  being  blown  about  the  boat,  and  all  pipes  discharging  under 
pressure  are  to  have  elbows  on  the  outside. 

151.  Main  discharqe  pipe, — ^The  main  discharge  pipe  will  occupy  one  of  the  two 
positions  in  the  hull  shown  on  the  drawing.  The  position  to  be  chosen  will  be 
determined  by  the  engineer  officer  in  charge  after  the  selection  of  the  form  of  floating 
support  for  the  pipe  une.  The  necessary  instructions  will  be  given  the  contractor 
in  Que  time.  If  tne  swivel  connection  is  required,  it  will  consist  of  two  elbows  32 
inches  inside  diameter,  coupled  together  by  collar  flange  working  in  a  recess  and  held 
in  place  by  a  ring  and  bolts.  The  elbows  are  to  be  steel  castings  and  the  flanges  and 
ring  to  be  truly  turned  and  bored  to  a  working  fit  and  have  a  bronze  friction  ring 
inserted  between  the  faces.  The  lower  elbow  is  to  be  riveted  to  the  end  of  discharge 
pipe  projecting  through  stem  of  dredge,  and  the  upper  elbow  to  have  a  bead  on  outer 
Old  on  which  the  ru Wber-hose  connection  is  to  be  clamped.  Both  upper  and  lower 
parts  are  to  be  braced  with  rods  fitting  into  jaw  brackets  of  steel,  riveted  to  hull,  as 
shown  on  sheet  14.  The  gudgeon  for  pivot  brace  is  to  be  turned,  and  the  eye  of 
brace  to  be  bushed  with  bronze.  The  side  gudgeons  for  coupling  bars  are  also  to  be 
turned.  Two  forged  eyebars  backed  with  5-inch  T-bars  are  to  m  supplied  for  coup- 
ling the  pipe  line  to  drodge. 

ISfS.  Pipe  line, — ^The  pipe  line  and  its  appurtenances  will  be  constructed  under  a 
separate  contract.  Should  this  contract  be  let  to  another  party,  the  contractor  for  the 
diedge  must  at  all  times  give  the  builder  of  the  pipe  line  everv  facility  for  taking 
measurements  or  obtaining  other  necessary  information  to  enable  him  to  properly 
p^orm  his  work. 

1S3.  Hydraulic  piles. — ^The  dredge  is  to  be  supplied  with  twenty  piles  11  inches  out- 
ode  diameter  ana  86  feet  long,  made  in  two  sections;  the  lower  20  feet  long,  of  tube 
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I  inch  thick,  and  the  upper  15  feet  long,  of  tube  {  inch  thick,  joined  together  by  cast- 
Bteel  flanges  shrank  or  pressed  on  and  riveted.  The  flanges  must  be  bored  accurately 
to  gage  and  truly  faced,  so  that  joint  can  be  made  without  a  gasket  The  cap  is  to  be 
a  steel  casting  and  made  wateivtight,  and  the  upper  tube  is  to  have  a  hole  drilled  an<l 
thr^uled  for  2i-inch  pipe. 

1S4-  Ropes, — ^Two  hauling  cables  to  be  supplied,  each  1,200  feet  in  length,  of  one> 
inch  diameter  steel  hoisting  rope,  19  wires  to  the  strand  and  of  '*  Hercules"  brand  or 
other  of  equal  quality.  Also  one  full  coil  of  best  manila  rope  of  the  size  required  for 
tackle  blocks  for  hoisting  suction  heads. 

JS5.  Electnc-lighi  plant. — ^This  installation  is  to  consist  of  a  direct-coupled  vertical 
engine  and  generator  of  the  multipolar  type,  of  110  volts  and  the  necessary  capacity 
for  operating  the  number  of  lamps  specined  below  with  a  marnn  of  20  per  centuna 
overload  without  undue  heating.  A  slate  switohboard  is  to  be  placed  in  a  convenient 
position  in  engine  room  mount^  with  ammeter,  voltmeter,  rheostat,  pilot  lights,  and 
main  switehes  for  three  circuits,  one  for  main  deck,  one  for  cabin  deck,  and  one  for 
arc  and  search  lights.  Two  search  lights,  each  of  4,000  c.  p.,  with  18-inch  reflectors, 
are  to  be  provided,  arranged  with  both  revolving  and  aeflecting  movements,  the 
forward  one  to  be  operatea  from  both  the  pilot  house  and  the  operator's  platform, 
and  the  other  from  main  deck.  Two  arc  lights  of  1,200  c.  p.  each  are  to  oe  placed 
at  each  end  of  boat,  arranged  to  give  light  to  forward  and  after  decks  and  to  the  main 
guards.  These  lights  will  be  carried  by  spars,  which  must  be  properly  rigged  with 
guys  and  tackle  for  raising  and  lowenng  lights.  The  cabin  deck  will  be  lighted 
with  59  incandescent  lights,  distributed  as  follows:  One  combination  electrolier  for 
three  lights  and  3  coal-oil  lamps  in  office;  three  combination  electroliers  for  two 
lights  and  2  coal -oil  lamps,  two  m  officers'  mees  and  one  in  kitehen;  three  portable 
lights  for  desk  use  in  office  and  mess  room;  twenty-three  bracket  lights  m  state- 
rooms, bathrooms,  and  closets;  eight  short  pendent  lights  on  guards,  and  sixteen 
hanging  lights  for  storerooms,  crew's  mess  room,  crew^s  quarters,  ete.  The  main 
deck  will  be  lighted  by  about  36  lights  distributed  as  shown  on  plan;  these  will  be 

Erincipally  hung  from  wires  and  some  will  be  portable  and  have  wire  guards.  The 
old  is  to  be  served  with  four  lights,  with  long  wires  and  wire  g|uuxls  to  lights.  All 
sockets  are  to  be  of  the  Edison  pattern,  and  such  as  can  be  eaaily  reachea  from  the 
deck  are  to  be  key  socket^,  and  all  others  are  to  have  switehes  at  convenient  places 
for  use.  The  lamps  in  cabins  are  to  have  suitable  shades  and  all  fixtures  are  to  be 
very  plain,  but  stronger  than  the  ordinary  commercial  ones  and  put  up  in  a  thoroughly 
substantial  manner.  Two  32  c.  p.  lamps  are  to  be  furnished  for  chimney  signal 
lights,  with  proper  colored  globes  and  suitably  mounted  in  place,  the  switch  to  be 
located  as  required.  All  wiring  in  cabins  and  staterooms  is  to  be  concealed  in  neat 
mouldings,  which  are  to  receive  one  coat  of  white  lead  paint  before  being  put  in. 
All  wires  passing  through  bulkheads  are  to  be  enclosed  in  porcelain  tubing;  all  insa- 
lators  are  to  be  of  porcelain  and  the  wiring  and  fittings  generally  to  be  in  accordance 
with  the  rules  and  requirements  of  the  National  Board  of  Fire  Underwriters. 

FBOPBLLINO  KACHIKBRY. 

156.  Designs  for  engines. — Bidders  are  required  to  submit  designs  and  specifications 
for  propelling  engines,  subject  to  the  conditions  herein  specified,  as  it  is  intended 
that  contractors  may  use  existing  patterns  if  desired.  Any  slight  modification  of  the 
cylinder  beams  that  may  be  desired  by  the  contractor  will  be  allowed  if  it  does  not 
interefere  with  any  of  the  other  work  on  the  boat. 

157.  Engines. — ^The  engines  are  to  be  of  the  usual  Mississippi  River  type,  adapted 
for  side  wheels,  and  must  be  built  pf  ample  strength  for  working  under  a  steam  pres- 
sure of  170  lb.  per  square  inch.  Special  attention  must,  however,  be  given  to  reduc- 
ing weights  as  much  as  possible  consistent  with  strength  required.  The  engines 
must  be  of  simple  design  and  have  large  wearing  suriaces,  balanced  valves,  and  vari- 
able cut-offs,  both  of  types  approved  by  the  engineer  officer  in  charae,  and  must 
have  such  modern  improvements  as  are  applicable  to  the  design.  They  must  be 
well  fitted  and  neatly  nnished  throughout,  though  a  large  amount  of  bright  work  will 
not  be  required. 

158.  Qylinders. — ^These  will  be  of  22  inches  diameter  and  7  feet  stroke,  sufficiently 
thick  to  permit  of  two  or  three  reborings,  cast  in  dry  sand  molds,  of  hard,  close- 
grained  iron,  very  smoothly  bored,  counterbored  i  inch  at  each  end  short  of  the 
travel  of  the  piston  packing  rings,  and  must  be  entirely  free  from  blowholes  and 
spongy  places.  They  must  be  first  class  in  every  respect,  and  will  be  fitted  with  the 
usual  side  pipes,  valve  boxes,  valves,  and  arear,  also  automatic  drain  cocks,  and  will 
be  covered  with  approved  magnesia  nonconductor  and  lagged  with  planished  sheet 
steel  about  No.  14  gage.  The  cylinders  will  be  fastened  to  beams  without  cast-iron 
bed  plates,  keying  lugs  only  being  used. 
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1S9.  Pwton  rocU, — These  are  to  be  of  hammered  steel.  The  piston  heads  and  fol- 
bvera  are  to  be  steel  castings,  with  cast-iron  bull  and  packing;  rings.  The  rod  will 
be  fittdd  into  piston  against  a  shoolder,  and  into  the  croeshead  butt  against  the  end, 
with  only  somcient  taper  to  enable  crosshead  to  be  removed  without  driving.  A 
hacking  catter  will  be  fitted  to  rod.  Metallic  packine  of  make  anproved  by  the 
Qigineer  officer  in  charge  will  be  nsed  in  stuffing  boxes  for  piston  rods. 

140.  Oronheads. — ^These  are  to  be  steel  castings,  and  will  be  fitted  with  bronze  gibs 
in  the  usual  manner. 

141.  Slides. — ^Theee  are  to  be  fine,  close  grained,  cast  iron,  truly  finished,  and  will 
be  fitted  directly  to  cylinder  beams  without  cast-iron  bed  plat««. 

Uf.  Pitmans. — ^These  will  be  about  26  feet  lone  centers,  and  are  to  be  built  of  steel 
lap-welded  tube,  with  solid  stub  ends  inserted  and  efficiently  trussed,  or  of  best  ouality 
white  pine  properly  strapped,  as  may  be  decided  by  the  eneineer  officer  in  cnarge. 
They  will  be  fitted  with  brasses  lined  with  best  babbitt  metal,  and  gibs  and  keys. 

14s.  Shafts  and  cranks. — ^These  are  to  be  of  hammered  steel,  well  designed,  and  will 
be  fitted  n\.  m  accordance  with  modem  practice.  Three  wheel  flanges  hooped  with 
wTought-iron  bands  will  be  firmly  keved  on  each  shaft 

144^  PiWru)  blocks,  etc — ^The  pillow  blocks,  yokes,  cams  and  cam  brackets,  and  all 
other  details  will  be  designed  and  fitted  in  accordance  with  best  practice. 

145.  TkrotUe  valves. — Each  engine  is  to  be  fitted  with  a  balanced  throttle  valve 
placed  conveniently  within  reach  of  the  engineer. 

146.  Operating  gear. — Each  engine  will  be  handled  from  its  own  side  of  boat;  all 
levers  must  be  arranged  to  occupy  as  little  of  the  available  gangway  as  possible,  the 
ship-up  rig  neatly  and  conveniently  arranged,  and  the  reversing  shafts  put  under 
de(^  if  neceeaary  to  make  a  suitable  arrangement. 

W.  Bdls. — Each  engine  must  be  supplied  with  sigiial  bells  of  different  and  dis- 
tinct tones,  and  all  bells  necessary  for  the  proper  working  of  the  boat,  together  with 
fittings  and  wiring  of  first-class  cnaracter,  must  be  provided. 

148.  Paddle  wheels. — ^The  wheels  will  be  22  feet  diameter  over  buckets,  and  each 
wheel  will  have  three  sets  of  arms,  16  arms  to  a  set  The  buckets  will  be  !{  inches 
thick,  13  feet  long,  and  different  widths  as  required  to  balance  the  varying  strains 
apon  the  crank.  The  arms  will  be  7  inches  at  flange,  12  inches  at  circle,  by  3  inches 
thick;  the  cin-te  sejBTnents  to  be  7  inches  wide,  set  up  with  keys,  and  secured  with 
iron  rings  on  each  side  5  inches  wide  and  ^  inch  thick,  bolted  with  four  f -inch  bolts 
to  each  segment.  Three  sets  of  braces  are  to  be  fitted  between  flanges  and  circles. 
Battens  are  to  be  7  iiichee  wide  and  1}  inches  thick.  Stirrups  are  to  be  made  of  f-inch 
square  iron  ^ith  large  souare  nuts,  and  washer  plates  are  to  be  6  in.  X  3  in.  X  i  in. 
thick.  All  timber  for  wneels  is  to  be  seasoned  white  oak,  except  braces,  which  are 
to  be  of  pine  or  poplar. 

flmAM  FLAKT. 

149.  Main  boUen. — ^There  will  be  seven  boilers  of  the  usual  Mississippi  River  type, 
of  44  inches  mean  diameter  and  30  feet  long,  each  boiler  having  four  flues  of  11  inches 
oatfide  diameter.  The  boilers  will  be  built  in  accordance  with  the  rules  of  the  Board 
of  Supervising  Inspectors  of  Steam  Vessels,  for  a  working  pressure  of  170  lbs.  per 
square  inch.  The  shells  are  to  be  of  marine  steel  ^fij  inch  thick  and  62,000  to  67,000 
Ids.  tensile  strength.  All  holes  will  be  drilled  and  longitudinal  seams  double  riveted. 
I^e  rings  will  be  as  long  as  practicable,  and  the  longitudinal  seams  will  be  above  the 
fire  line.  The  flues  are  to  be  of  lap- welded  tube  in  3  feet  sections  and  ^  inch  thick, 
tiie  joints  carefully  and  tightly  fltted  into  each  other  in  a  thoroughly  first-class  manner. 
The  boiler  heads  must  be  annealed  after  flanging;  the  back  heads  will  have  full-sized 
manholes  at  top,  and  front  heads  will  have  large  handholes  at  bottom.  Manhole 
doois  are  to  be  ** Eclipse"  or  other  equally  good.  A  certificate  of  inspection  of  the 
boilers  must  be  filed  with  the  engineer  officer  in  charge  before  the  Government  tests 


150.  Casing,  breechmg,  and  chimneys. — ^The  boilers  will  be  set  in  three  separate  bat- 
teries, and  will  have  neat,  substantial  cast-iron  fronts,  fitted  with  fire,  poker,  and  ash 
doors,  grate  bars,  and  bearers.  The  casings  are  to  be  made  of  sheet  steel,  No.  12 
B.  W.  &.,  strengthened  with  angle-iron  flange  around  top  edge  and  at  sides  and 
bottom,  and  wifl  be  provided  with  all  side  stays  and  bottom  stands  neces8ary%  The 
breechings"  are  to  be  of  good  design,  made  of  sheet  steel.  No.  8  B.  W.  G.,  and  ade- 
quately supported  and  fltted  with  dampers  to  cut  off  each  battery  when  not  working. 
The  chimneys  will  be  44  inches  in  diameter  and  70  feet  high  above  grate  barn,  and 
are  to  be  made  of  sheet  steel,  the  lower  half  No.  12  B.  W.  G.,  and  the  upper  half 
No.  14  B.  W.  G.,  and  will  be  strengthened  with  three  angle  bars  2}  in.  X  2i  in.  X 
4  lb.,  running  full  length  on  the  inside.  The  tops  of  chimneys  will  be  finished  with 
a^inch  angle-bar  ring,  and  all  eyebolts,  guy  roos,  tum-bucklee,  and  fastenings  will 
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be  provided.  The  usual  cafiinffs  from  boiler  to  hurricane  deck  are  to  be  made  of 
sheet  steel  No.  16  B.  W.  G.,  and  will  be  fitted  in  place  with  proper  deck  rings  and 
umbrellas  in  a  thoroughly  first-class  manner. 

16L  Steam  and  mud  drams. — Each  battery  will  have  a  steam  drum  30  inches  in 
diameter  and  of  requisite  length,  connected  to  each  boiler  by  legs  10  inches  in  diame- 
ter and  6  inches  long,  double  riveted  to  each.  Manholes  and  doors  similar  to  those 
on  boilers  will  be  put  in  heads.  A  main  steam  branch  6  inches  in  diameter  will  be 
riveted  on  each  drum,  and  a  dry  pipe  will  be  fitted  on  the  inside.  Steam  branches 
for  auxiliary  lines  and  reenforcing  plates  will  be  put  on  as  required.  Two  mud  drums 
16  inches  in  diameter  for  each  battery  will  be  connected  to  each  boiler  by  1^  8  inches 
in  diameter.  A  hand-hole  will  be  put  in  each  head,  as  laige  and  as  near  me  bottom 
as  practicable. 

162.  Brickworh, — ^The  boilers  are  to  be  built  in,  in  a  thoroughly  first-class  manner, 
with  the  best  quality  of  fire  brick  in  furnaces,  bridges,  and  walls,  and  second-quality 
fire  brick  in  fire  bed,  and  furnaces  below  grate  bars.  The  covering  tiles  are  to  be  of 
first-class  quality,  the  ash  pans  to  be  lined  with  split  brick,  and  throughout  the  whole 
of  setting  care  must  be  taken  to  reduce  the  weight  as  far  as  possible  consistent  with 
good  work. 

163.  FiUinga  and  valves. — ^The  boilers  are  to  be  furnished  with  all  the  usual  and 
necessary  fittings.  Each  boiler  is  to  have  one  spring-loaded  safety  valve  mounted 
on  a  flanged  branch  riveted  to  shell.  There  will  be  three  try  cocks  in  each  wing 
boiler  of  each  battery,  and  two  in  center  boiler;  feed  and  check  valves  for  each  bat- 
tery; four  2-inch  blow-off  valves  for  forward  and  four  for  after  mud  drums,  with 
internal  perforated  pipes  and  auxiliary  gate  valves  in  each  overboard  pipe;  one  6-inch 
main  steam  valve  for  middle  battery  and  two  5-inch  for  side  batteries,  and  all  auxil- 
iary valves  for  other  steam  branches.  All  valves  for  steam  and  feed  or  that  are  subject 
to  high  pressure  are  to  be  "  extra  heavy"  and  adapted  to  the  purpose  for  which  tney 
are  to  be  used.  All  valves  2^  inches  and  under  are  to  be  entirely  of  brass,  imleas 
otherwise  sanctioned  for  special  requirements  by  the  engineer  ofiicer  in  charge,  and 
in  no  case  will  the  ordinary  light  commercial  valve  be  accepted.  It  is  advisaole  that 
uniformity  in  the  make  of  valves  be  maintained  as  closely  as  possible,  especially  of 
those  that  have  renewable  valve  discs.  All  connections  2  inches  and  upwards  are  to 
be  made  by  flanged  branches  riveted  to  boilers.  All  fittings  must  be  approved  by 
the  engineer  officer  in  charge. 

164'  Steam  pipes. — All  steam  and  feed  pipes  above  2  inches  diameter  are  to  be  of 
lap-welded  tube,  connected  by  fianges,  and  put  on  according  to  the  rules  of  the 
Board  of  Supervising  Insx)ectors  of  Steam  Vessels.  The  main  steam  branches  from 
steam  drums  will  be  5  and  6  inches  diameter,  connecting  by  a  cross  on  center  line  of 
boat  and  running  thence  10  inches  diameter  to  main  engines,  where  it  will  be  carried 
forward  at  reduced  size  to  winches,  etc.  All  bends  in  these  pipes  must  be  of  large 
radius  and  very  neatly  bent  The  auxiliary  steam  line  will  be  3  inches  diameter 
and  will  be  connected  with  auxiliary  boiler,  capstans,  fire  pump,  siphons,  electric 
light  and  shop  engines.  All  pipes  2  inches  and  over  to  be  connected  by  flange 
unions;  all  screwed  unions  throughout  the  boat  must  be  of  brass  and  of  first-class 
make;  and  all  screwed  fittings  must  be  of  malleable  iron. 

166.  Exhaust  pipes. — ^The  exhaust  from  the  main  engines  and  jet  pumps  will  be 
connected  with  condenser  and  furnished  with  an  efficient  oil  separator;  and  the 
exhaust  from  propelling  engines,  air  pump,  steam  winches,  electric-light  and  shop 
engines  will  be  connected  with  heater.  The  large  pipes  are  to  be  made  of  sheet  steel 
No.  14  B.  W.  G.,  with  end  or  flanged  sections  made  of  copper  J  inch  thick,  in  the 
manner  of  the  best  river  practice.  The  exhaust  from  heater  must  be  provided  with 
the  ordinary  water  catcher,  outlet  to  atmosphere,  valve  for  same,  and  blast  nozzles 
of  copper  for  chimneys.  The  exhaust  pipes  from  winches,  air  pump,  electric-light 
and  snop  engines  are  to  be  fitted  with  straightway  shut-off  valves.  Tne  capstans  are 
to  exhaust  tnrough  sides  of  hull.  All  pipes  must  be  efficiently  drained  and  dis- 
charged by  means  of  steam  traps,  as  may  be  required. 

166.  Auxiliary  boiler. — ^This  boiler  is  to  be  of  the  vertical  submerged  tube  pipe,  42 
inches  in  diameter  and  9  feet  high,  with  shell  extended  to  form  ash  pan.  All  the 
plates  used  in  the  construction  of  this  boiler  are  to  be  marine  steel  of  60,000  to  65,000 
lbs.  tensile  strength.  The  shell  will  be  t*A  inch  thick;  the  fire  box  and  cone  will  \ye 
T%  inch  thick,  and  the  heads  AV  inch  thick.  The  shell  will  be  double  riveted  in 
the  lon^tudinal  seams,  and  all  noles  will  be  drilled;  and  the  fire  box  and  cone  will 
be  efficiently  stayed  for  a  working  pressure  of  170  lbs.  per  square  inch.  The  boiler  is 
to  contain  about  84  tubes  2  inches  in  diameter  and  not  less  than  42  inches  long,  and 
must  be  built  according  to  the  rules  of  the  Board  of  Supervising  Inspectors  of  Steam 
Vessels.  A  chimney  oi  suitable  size  will  be  provided  with  all  the  necessary  casings, 
deck  rings  and  guys;  and  the  boiler  will  be  set  in  place,  all  mountings  fitted,  and 
shell  covered  witn  approved  magnesia  nonconductor  2  inches  thick,  covered  with 
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canvas  and  painted.  The  bottom  of  the  shell  will  have  a  2-iiich  angle-bar  ring  riveted 
on  the  outside  and  to  the  base  plate,  which  last  is  to  be  made  of  i-inch  steel  plate, 
square  in  form,  by  which  the  boiler  will  be  secured  to  deck.  The  bottom  of  the  ash 
pan  will  be  lined  with  brick.  The  boiler  will  have  three  mud  ports  at  the  bottom 
and  three  on  the  level  of  the  furnace  crown;  and  will  be  provided  with  grate  bars, 
glass  water  gage,  three  gage  cocks,  one  6-inch  diameter  steam  ^i^e  with  brass  case, 
5prinff  safety  valve,  blow-oS  valve,  one  1-inch  Metropolitan  mjector,  or  other  of 
equally  good  make,  fitted  to  boiler  by  connection  independent  of  blow-off,  and  one 
2{-incn  main  steam  valve  of  ''  ^xtra  heavy  *'  pattern. 

157.  Steam  and  other  gages, — ^The  following  gages  will  be  required  and  must  be  set 
in  convenient  places  and  oe  properly  mounted  and  connected,  all  steam  gages  will  be 
provided,  with  cocks  and  sipnon  pipes: 

Three  (3)  8^-inch  pressure  gages  to  200  lbs.,  brass  case,  for  boilers. 

One  (I)  10-inch  pressure  gage  to  200  lbs.,  nickel  plated,  for  main  steam  in 
engine  room. 

OneTl)  Scinch  pressure  gage  to  160  lb.,  nickel  plated,  for  jet  pump. 

One  ( 1 )  8|-inch  pressure  gage  to  80  lb.,  nickel  plated,  for  main  pump. 

One  (1)  lO-inch  vacuum  gage,  nickel  plated,  for  condenser. 

Two  (2^  6^inch  pressure  gages  to  80  lb.,  brass  case,  for  operator. 

Two  (2)  6-inch  vacuum  gages,  brass  case,  for  operator. 

One  (1)  6-inch  pressure  gage  to  200  lb.,  brass  case,  for  auxiliary  boiler. 

One  (1)  6-inch  pressure  gage  to  80  lb.,  for  steam  heatinj^  P^H^*  '^'  engine  room. 

One  (1)  6-inch  pressure  ga^e  to  80  lb.,  nickel  plated,  in  office. 

One  (1)  eight-day  clock,  mckel  plated  case,  for  engine  room. 
16S.  Boiler  and  steam-pipe  coverinas. — ^The  tops  of  boilers  and  the  steam  drums  and 
connections  must  be  covered  with  magnesia  block  of  approved  quality,  2  inches 
thick,  properly  wired,  and  covered  with  canvas.  All  steam  pipes  must  be  covered 
with  the  same  quality  of  ma^pesia  of  the  regular  thickness,  ana  must  be  neatly  fin- 
ished at  the  flanges,  connections,  and  joints,  covered  with  canvas,  and  paintea  and 
banded  in  the  u^ial  manner.  The  covering  must  not  be  put  on  until  Doilers  and 
pipes  have  been  tried  under  steam  and  everything  found  to  oe  perfectly  tisht. 

169,  Feed  and  fire  pumps. — ^These  will  be  two  Worthington  or  JBlake  horizontal 
duplex  pomps,  with  outside  packed  plunders  about  5  inches  diameter  and  10  inches 
stroke,  each  having  a  capacity  of  80  gallons  per  minute  when  running  at  average 
working  speed.  Tnese  pumps  must  have  brass  bushes  in  glands  and  stuffing  boxes 
of  water  cylinders,  and  oe  provided  with  all  lubricators,  etc.  The  pumps  are  to  be 
arranged  m  such  a  manner  that  either  or  both  can  be  used  for  either  teed  or  fire 
purposes,  and  straightway  valves  are  to  be  used  in  these  connections.  The  suction 
IS  to  be  taken  from  the  hot  well  and  also  from  the  river,  for  which  suitable  connec- 
tions to  hull  will  be  made.  A  fire  main  will  run  on  each  side  of  house  below  carUns, 
with  four  branches  on  main  deck,  four  on  boiler  deck,  and  four  on  hurricane  deck. 
Each  branch  must  be  fitted  with  a  valve  and  hose  coupling  for  2-inch  diameter  hose. 
Twelve  lengths  of  2-inch  rubber-lined  cotton  hose,  each  60  feet  long,  must  be  sup- 
plied, together  with  6  nozzles  and  a  hose  key,  and  rack  for  each  branch.  All  the 
above  fittings  and  hose  must  be  of  approved  make. 

160,  Heater. — ^A  feed-water  heater  of  the  usual  steamboat  type  is  to  be  supplied; 
the  feed  pipes  inside  of  heater  to  be  drawn  brass  tubes  connected  by  flanges. 

PLUMBING  AND  TINNING. 

161.  State  rooms. — Each  of  the  three  state  rooms  forward  is  to  be  fitted  with  a 
marble  comer  slab,  22  in.  X  22  in.,  10-in.  back  and  14-in.  basin,  nickel-plated  brass 
faucets  for  hot  and  cold  water,  etc.^  complete. 

16!f.  OfUxn^  wash  room. — ^This  will  be  fitted  with  five  iron  enameled  wash  bowls 
with  sectional  slabs,  with  brackets  and  union  strips  nickel  plated  and  nickel-plated 
faucets  for  hot  and  cold  water. 

165.  OSicer^  bath  rooms  and  dosets. — A  5i-foot  white  enameled  roll  rim  bath  tub  is 
to  be  fitted  in  each  of  the  bath  rooms,  with  nickel-plated  faucets  for  hot  and  cold 
water,  and  all  other  accessories  complete.  One  water-closet  in  forward  bath  room 
and  two  in  officers'  closet  will  be  fitted  with  earthenware  front  outlet  plain  pedestal 
bowls,  7-j;allon  copper  lined  siphon  fiush  tanks^  with  nickel-plated  fiush  ana  supply 
pipes  and  d6uble-cover  seats.    The  wood  work  is  to  be  oak.  with  plain  round  comers. 

164.  Crevfs  haih.  rooms, — ^Two  5}-foot  white  enameled  roll  rim  bath  tubs  are  to  be 
fitted  in  the  rooms  aft  of  crew's  quarters,  with  all  fittings  similar  to  those  in  officers' 
bath  rooms. 

166,  Creufs  wash  room. — ^The  crew's  wash  room  on  starboard  guard  is  to  be  fitted 
with  four  iron  enameled  wash  bowls  with  sectional  dab  similar  to  those  described 
for  ofificerB*  wash  room. 
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166,  Oreufs  donU. — ^The  crew's  closet  on  the  port  guard  aft  of  paddle  box  is  to  be 
fitted  with  hopper  closets  having  suitable  flushing  arrangements,  and  also  an  earthen- 
ware urinal  having  a  flushing  trough  inside  of  ptuldle  box. 

167,  Sinks. — One  iron  white  enameled  sink  40  in.  X  20  in.  will  be  placed  in  pantry, 
one  30  in.  X  20  in.  in  kitchen,  and  one  30  in.  X  20  in.  in  laundry,  each  to  be  fitted 
with  hot  and  cold  water  connections,  waste  pipes,  and  brackets  for  supporting  sinks. 
Traps  will  not  be  required  for  kitchen  and  ]:Mintry  sinks,  but  the  waste  pipes  most  be 
of  large  size  and  be  run  overboard  b^  an  independent  connection. 

168.  Workmanshij). — All  plumbmg  and  pipe  fitting  will  be  done  in  the  most 
workmanlike  and  sanitary  manner,  and  will  oe  a  thoroughly  first-class  job  in  every 
respect.  All  cold  water  service  pipes  will  be  connected  with  tank  on  roof,  and  the 
hot  water  service  pipes  for  all  baths  and  wash  rooms  will  be  connected  to  hot-water 
tank. 

169.  Tinnina. — Four  (4)  downspouts  from  the  comers  of  the  pilot  house,  1}  inches 
in  diameter;  five  (5)  on  each  side  from  skylight  roof  to  hurricane  deck,  2  inches  in 
diameter;  five  (5)  on  each  side  of  hurricane  deck  to  boiler  deck,  2}  inches  in  diame- 
ter; and  five  (5)  scuppers  on  each  side  of  boiler  deck,  3  inches  in  di  meter,  will  be 
provided;  all  to  be  made  of  galvanized  iron  not  less  than  No.  22  B.  W.  G.  The 
necessary  speaking  tubes,  bell  tubes,  and  trumpets  will  be  provided  and  fitted  up  in 
a  complete  and  first-class  manner. 

170.  Service  pipes. — A  complete  system  of  hot  and  cold  water  pipes  will  be  fitted  to 
all  wash  basins,  baths,  and  closets  throughout  the  boat.  The  Kitchen,  pantry,  and 
laundry  hot- water  service  will  be  connected  to  the  range  boiler. 

MISCBLLANBOUB. 

171.  Workshop  and  machine  tools. — ^The  space  between  the  jet  pump  and  bunker 
will  be  used  as  a  machine  shop  and  will  be  fitted  up  with  a  vertical  engine,  7-inch 
cylinder  and  9  or  10  inch  stroke,  and  all  the  necessary  shafting,  hangers,  pulleys,  and 
heltB  for  operating  all  the  machines.  The  following  machine  tools  are  to  be  supplied 
and  must  be  of  approved  make: 

One  (1)  double  spindle,  24-inch  and  40-inch  swing  screw  cutting  lathe  w^ith 
compound  rest  and  rod  feed.  Bed  to  be  16  feet  long,  and  the  lathe  to  be  pro- 
vided with  full  set  of  change  gears,  which  must  include  wheels  for  cutting  p'pe 
threads,  large  and  small  face  plates,  one  20-inch  four-jaw  chuck,  one  9-inch  three- 
jaw  chuck,  steady  and  foUowmg  rests.  The  tail  stock  is  to  have  a  set  over  for 
turning  taper. 

One  (1)  25-inch  swing  vertical  drill  press  with  back  gear,  and  power  feed  with 
quick  return  motion. 

One  (1)  18-inch  stroke  crank  shaper  with  swivel  vise. 

One  (l)  Peerless  No.  3  improved  bolt  and  pipe  threading  machine,  to  cut  bolts 
from  i  mch  up  to  2  inches,  and  pipes  from  i  mch  up  to  3  inches,  with  a  full  pet 
of  both  bolt  and  pipe  dies  and  of  machine  taps  from  i  inch  to  2  inches;  the  fittings 
to  include  cutting-off  knife,  chuck  for  gripping  nuts,  and  holder  for  taps;  sul 
threads  to  be  U.  S.  standard. 

One  (1)  emery  grinder  with  two  wheels,  12  in.  X  2  in.,  and  rests  suitable  for 
tool  grinding. 

Two  (2)  portable  vise  benches,  one  6  ft.  X  3  ft.  fitted  with  two  vises  and  two 
drawers,  and  one  3}  ft.  X  2^  ft.  fitted  with  one  vise;  these  benches  to  be  fi. ted 
up  in  a  very  substantial  manner. 

One  (1)  blacksmith's  forge,  28  in.  X  40  in.,  with  fan  blower;  to  be  set  up  and 
provided  with  necessary  smoke  stack,  etc. 
17^.  Small  tools.-r-The  following  small  tools  are  to  be  supplied  and  must  be  of  first- 
class  quality  throughout,  and  of  approved  make  unless  otnerwise  specified: 

Onefl)  anvil,  2001b. 

One  (1)  set  of  firing  tools  for  each  battery  of  boilers. 

One  (1)  set  of  firing  tools  for  auxiliary  boiler. 

Twelve  (12)  short-handled  coal  shovels. 

Two  (2)  long-handled  coal  shovels. 

One  (1)  set  of  drop-forged  steel  wren'  hes  for  each  engine,  machine,  and  pomp. 

One  (1)  set  of  drop-foi^ged  steel  wrenches  for  each  capstan  engine; 

Three  (3)  machinists'  hand  hammers. 

Twelve  (12)  machinists'  chisels,  assorted. 

One  (1 J  copper  or  rawhide  hammer. 

One  (1)  blacksmiths'  hand  hammer,  2  lb.  10  oz.  cross  peen. 

One  (1)  twelve-pound  sledge  Imnimer  and  handle. 

One  (1)  six-pound  sledge  hammer  and  handle. 

One  (1)  set  of  12  blacksmiths'  tongs. 
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One  (1)  Bet  of  blacksmiths'  tools.    (1  set  swages,  tops  and  bottoms,  }  in.,  1  in. 
\\  in.,  2  in.,  2|  in.,  3  in.;  1  set  railers,  tops  and  bottoms,  |  in.,  1  in.,  2  in.; 
1  flatter,  3  in.;  2  set  hammera,  1}  in.,  2  m.;  2  cutting  chic>el8,  1  each,  hot 
and  cold,  1}  in.;  6  punches,  1  each,  square  and  round,  i  in.,  }  in.,  1  in.; 
1  set  headine  tools,  {  in.  to  1  in.  by  ^httis.) 
One  (1)  swage  block  No.  1,  page  284,  L.  M.  Rumsey's  catalogue. 
Two  ^2}  sleeve  ratchets  (12  incnes),  Parker  2,  No.  6. 
Two  (2)  boiler  ratchets  (12  inches),  Parker  2,  No.  9. 
&c  (6)  steel  drills  for  boiler  ratchet,  f  in.  to  ).  in.,  by  eighths. 
One  (1)  medium  size  melting  ladle. 
One  (1)  small  size  meltiug  ladle. 
One  (1)  portable  foi^,  Buffalo  No.  4. 

Three  (3)  machinists'  parallel  vises,  5}  inch  ]aw8,  Prentiss  or  equal. 
One  (1)  pipe  vise,  hinged,  to  take  pipe  up  to  3  inches  diameter.  No.  10,  Plate 

599,  page  236,  L.  M.  Rumsey's  catalogue. 
One  fl^  No.  1  Barnes  3-wheel  pipe  cutter. 
One  (ij  No.  2  Barnes  3-wheel  pipe  cutter. 
One  (1)  set  of  pipe  tape,  i  in.,  { in.,  i  in.,  f  in.,  1  in.,  1}  in.,  1(  in.,  2  in., 

2iin. 
Two  (2)  pflirs  No.  1  adjustable  pipe  tongs.  Brown's. 
Two  (21  pairs  No.  2  adjustable  pipe  tongs.  Brown's. 
Two  (2)  pairs  No.  4  adjustable  pipe  tongs.  Brown's. 
One  (1)  No.  3}  Brock's  chain  tongs. 
Ten  (10)  Stilson  wrenches,  two  6  in.,  two  8  in.,  two  14  in.,  two  24  in.,  two 

36  in. 
Twelve  (12)  Goe's  monkey  wrenches,  wooden  handle,  two  6  in.,  two  8  in.,  two 

10  in.,  two  12  in.,  two  14  in.,  two  18  in. 
One  (1)  brass  oiler  set  (6  pieces). 
Four  (i)  oilers,  steel,  long  spout,  quart. 
Four  (4)  oilers,  steel,  long  spout,  pint. 
Four  (4)  oilers,  steel,  3|  incnes  aiameter.  3-inch  nozzle. 
Three  (3)  galvanized  iron  oil  tanks,  65  gallons,  with  pumps,  measures,  and  fun- 
nels complete,  fig.  699,  ^ige  350,  M.  M.  Buck's  catalogue. 
J7S.  Spare  poerU  of  mac^tn«n^.— The  following  spare  parts  are  to  be  furnished ;  each 
piece  must  be  fitted  in  place  and  all  ready  for  use : 

Two  f  2>  bronze  sleeves  for  shaft  stuffing  boxes  of  main  pump. 
Two  (2)  bronze  glands  for  shaft  stuffing  boxes  of  main  pump. 
Two  (2)  bronze  water  rings  for  shaft  stuffing  boxes  of  main  pump. 
Two  (2)  bronze  worms  for  hauling  winches,  one  right  and  one  left 
One  {\\  complete  set  of  linings  for  main  pump,  fitted  in  place. 
One  1 1^  complete  set  of  bolts  and  nuts  for  securing  all  liners. 
One  (1)  complete  set  of  patterns  for  cast  linings  ofcasing  of  main  pump. 
Twelve  (12)  nozzles  for  water  jets  with  }-inch  outlets. 
A  full  set  of  grate  bars. 
17^  SUam  wkitlle, — ^The  whistle  will  be  8  inches  in  diameter.  Ions  beU,  and  will 
be  placed  in  position  required.    The  steam  pipe  will  have  an  indepenaent  connection 
to  each  battery  of  boilers,  with  a  shut-off  valve  to  each.    The  wnistle  valve  will  be 
placed  where  most  convenient  and  be  wired  to  pilot  house. 

175.  Fire  pails. — ^Four  (4)  stands  for  fire  pails  will  be  provided  and  set  on  the  sky- 
light roof,  each  containing  six  (6)  best  galvanized  iron  nre  pails,  laive  size. 

176.  Water  tanks. — ^A  water  tank  9  ft.  X  3  ft.  X  20  in.  deep,  made  of  galvanized 
iron.  No.  12  B.  W.  G.,  and  fitted  with  iron  covers,  will  be  provided  for  the  cold-water 
service,  and  a  tank  of  similar  size  and  make,  but  fitted  with  a  steam-heatine  coil,  will 
be  provided  for  the  hot-water  service.  Both  of  these  tanks  will  be  placed  on  hurri- 
cane deck.  A  small  expansion  tank  will  be  placed  in  kitchen  where  convenient, 
and  will  receive  the  water  of  condensation  from  coil  in  hot- water  tank  by  means  of  a 
steam  trap,  and  will  also  have  a  connection  to  cold-water  tank  operated  by  a  ball 
valve.  Tnis  tank  will  work  in  connection  with  the  boiler  of  cooxinff  range.  The 
hot  and  cold  water  tanks  will  be  supplied  by  the  fire  pump,  and  afl  connections, 
valves,  and  overfiow  pipes  necessary  for  the  complete  fitting  out  of  this  service  will 
be  provided. 

177.  Steam  heating. — ^A  complete  system  of  steam  heating  will  be  installed  with 
coils,  as  follows:  Two  (2)  in  office,  four  (4)  in  officers'  mess  room,  one  (1)  in  each 
forward  bath  and  wash  room,  two  (2)  in  crew's  mees  room,  four  (4)  in  crew's  quar- 
ters, one  (1)  in  each  crew's  bathroom,  and  one  (1)  in  pilot  house.  The  length  and 
nambers  of  returns  of  coils  will  be  reflated  by  the  size  of  rooms  to  be  heated.  A 
reducing  valve  will  be  placed  near  to  boiler  to  reduce  the  pressure  in  heating  system 
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to  about  25  lb.  per  square  inch ;  and  a  spring-loaded  relief  valve  will  be  placed  near 
end  of  main  line  of  pipes  in  engine  room,  and  also  a  pressure  gage  in  engine  roozo. 
and  one  (1)  in  office.  The  whole  will  be  fitted  with  all  necessary  radiator  valves, 
air  cocks,  steam  trap,  drainpipes,  and  screens  to  protect  the  woodwork. 

178,  Flagstaff s, — ^The  forward  flagstaff  will  be  placed  abaft  the  pilot  house  and  tlie 
after  one  at  end  of  skylight,  properly  stepped  and  braced  and  mmished  with  hal- 
yards and  cleats. 

179,  Painting. — ^All  woodwork  above  main  deck  will  be  painted  thjee  coats  of  pure 
white  lead  and  linseed  oil.  The  interior  of  cabin  will  be  painted  with  one  coat  of 
shellac,  three  coats  of  flat  color  and  one  of  zinc  gloss.  All  knots  will  receive  one  coat 
of  shellac.  Three  (3)  name  plates  for  sides  of  pilot  house  will  be  provided,  having 
the  name  of  boat  in  gilt  letters  on  a  dead  black  ground.  The  lettering  on  other 
parts  of  boat  will  be  done  as  directed.  In  painting  metal  work,  all  scales  and  tracer 
of  oxidation  must  be  removed  before  applying  the  first  coat.  The  hull  will  be 
cleaned  by  a  sahd  blast  and  will  then  receive  two  coats  of  red  lead  and  pure  linseed 
oil  before  launchinff  and  the  inside  will  receive  one  coat  of  similar  paint  before 
launching  and  another  after  all  work  is  finished  and  the  bilges  cleaned  out  The 
machinery  and  other  ironwork  will  receive  two  coats  of  good  oil  paint  of  such  colors 
as  may  be  selected,  the  last  coat  to  be  put  on  after  all  work  is  done  and  preliminary 
tests  are  made. 

180,  EefrigeraHng  plant, — On  the  dredse  will,  be  installed  a  refrigerating  plant  of 
the  type  manufactured  for  steamboats  by  the*  Fred.  W.  Wolf  Co.,  of  Chicago,  or 
other  of  equal  quality  approved  by  the  engineer  officer  in  charae.  This  plant  will 
have  a  capacity  sufficient  to  make  about  half  a  ton  of  ice  per  24t  hours  and  cool  a 
stora^  room  about  12  feet  long,  4  feet  wide,  and  7  feet  high  in  the  clear.  All  the 
machmery  must  be  furnished  and  installed  in  a  satisfactory  manner.  The  freezing 
tank  is  to  be  provided  with  ice  molds  and  filter,  and  tank  and  storage  room  umi^t 
be  built  in  approved  manner.  It  is  proposed  to  place  the  ice  tank  on  the  starboard 
guard  forward  of  wheel  box  and  the  storage  room  similarly  on  the  port  guard.  The 
machinery  is  to  be  located  as  most  convenient  when  the  spaces  to  be  occupied  are 
known.  The  nuuihine  will  not  be  run  continuously,  but  in  periods  of  6  or  8  hour%i, 
with  the  same  stoppage  between  runs.  The  plant  must  be  run  satisfactorily  for  four 
days  before  beine  accepted.  Specificatloos  and  general  drawings  of  this  plant  mu^t 
be  submitted  with  proposals  as  required  bv  paragraph  36. 

With  the  dredge  there  will  be  furnished  the  outnt  described  below.    All  articles 
in  the  outfit  are  to  be  of  good,  standard  grades,  suitable  for  the  use  intended,  and 
subject  to  the  approval  of  the  engineer  officer  in  charge.    When  necessary,  samples 
of  the  articles  desired  will  be  shown  at  this  office. 
ToolSy  etc, — 

4  anchors,  cast  iron,  with  extra  wide  wrought  iron   flukes   riveted  on; 
standard  pattern,  weight  about  500  lb. 
6  axes,  with  handles;  weight  about  3  lb. 
6  bars,  crow,  steel,  5  feet  long. 
2  bars,  slash. 

1  brace,  carpenter^  ratchet,  10-inch,  polished. 

2  brushes,  flue,  wu'e,  size  to  fit  boiler  fines. 

2  calipers,  machinist:  1  outside,  6-inch;  1  inside,  6-inch. 

6  cans,  oil:  Two  1 -gallon. 
Two  2-gallon. 

Two  3-gallon.     (M.  M.  Buck  M|g.  Co.'b  catalogue,  vBtte  354,  fig. 
717,  718,  720.) 

4  chisels,  blacksmith,  6-inch. 

2  chisels,  carpenter,  flat,  1-in. 

2  chisels,  carpenter,  gouse. 

1  cutter,  cola,  blacki£ciitn,  l^inch. 

1  cutter,  class. 

1  cutter,  not,  blacksmith. 

1  cutter,  washer,  laige  size,  single  knife.     (M.  M.  Buck  Mtg,  Co.'s  catal(^ue, 
page  315,  fig.  619. ) 

1  pair  dividers,  machinist,  8-inch,  spring. 

6  dogs,  lathe.     (LeCount's,  Nos.  3, 5, 7, 9, 11,  and  13. ) 

1  drfll,  breast.     (Miller's  Falls,  No.  13. ) 

12  drills,  flat,  i-inch  to  If-inch  by  eighths. 

12  drills,  twist.    (Morse,  taper  shank;  sizes  A  inch  to  1  inch  by  sixteenths. ) 

1  straightedge,  steel,  36  inch  lon^,  beveled  edge. 

1  set  ^gures,  steel,  size  A  inch  high,  Nos.  0  to  9. 

36  files,  steel:  12  12-incn  bastard,  12  12-inch  second  cut,  6  12-inch  smooth,  6 
12-inch  mill  single  cut. 
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2bo&,  «te. — GontiDoed. 

1  frame,  hacksaw,  Slar,  for  lO-inch  blade. 

1  mndattone,  with  fiztares  for  hand  power,  3-inch  face,  about  S6  in.  diameter. 

1  hammer,  blacksmith,  hand,  2  lb. 

1  hammer,  carpenter. 

1  hardy,  {-inch. 

2  hookaB,  boat. 
2  hooks,  fire. 

1  iron,  branding.    Lettere  "TJ.  S.  £.'', }  inch  high. 
4  irons,  caalking,  medium  size. 

1  knife,  drawing,  Keen  Kutter,  l(V-inch  blade,  polished,  wood  handle,  capped 
sad  ferruled. 
1  level;  cari>enter's,  24  inches  long,  arched  top  plates,  2  side  views. 
1  marlin  spike,  steel,  14  inches  long,  t  inch  diameter. 

1  maul,  spike,  Verona,  No.  6,  solid  stoaL,  with  handle. 
4  needles,  sail. 

2  nozzles,  brass,  1  inch  small  end,  aoefeat  threaded  for  2}-inoh  iron  pipe. 
12  oilers,  ooppmzed  steel,  spring  bottom,  4-inch,  l}-pint 

1  pahn,  sailor. 

6  picks,  Verona,  double-pointed,  No.  7. 

300  feet  pipe,  siphon,  wrought  iron,  l^-inch,  with  bran  ground  joint  coupling. 

1  plane,  carpenter's,  jack,  16-inch. 

1  plane,  carpenter's,  smoothing,  24-inch. 

2  pliers,  Stubbs',  raised  side  cutter:  1  6-iiich,  1  IS-inch. 
2  pumps,  siphon,  Coils',  2-in.  suction  and  dischaige. 

1  puncn,  belt,  steel,  solid,  No.  4. 

2  rakes,  fire. 

1  saw,  crosscut,  5  ft,  2  handlee. 

1  screw-driyer,  12-inch. 

2  seta  anew  plates.  Green  RHrev:  1  Mt  No.  If ,  1  set  No.  7. 
1  set,  riveft,  No.  4. 

1  pair  shears,  polished,  14  in. 

12  shovels,  Ames'  No.  2,  dirt 

4  shovels,  scoop,  Ames'  No.  4,  D  handle. 

1  sieve,  sand,  24  in. ,  No.  12. 

1  snips,  tinners',  S-inch. 

2  soldering  coppers,  iron  handles,  about  3  lb. 
1  square, carpenter's, steel224  in. 

1  stamp,  steel.    Letters  ''U.  a  £.",  i  in.  high. 

1  tb9tk,  pq»e,  with  diss  oomplele.  (Walworth  No.  1,  with  dies  from  i  in.  to 
lin.) 

1  set  No.  2  solid  dies,  i  in.  to  2  in. 

1  Forbes'  patent  hand-pipe  machine.  No.  1},  adjustable  dies  for  cutting  2}  in. 
and  3  in.  pii>e. 

24  taps,  machinist,  taper,  standard  V  thread;  sizes  i  in.  to  1}  in.  rough  iron 
azes. 

6  tools,  heading,  blacksmith, i  in., }  in.,  f  in.,  f  in., }  in.,  1  in. 

6  torches,  engineer,  cast  brass,  plain.  (Fig.  1114,  page  497,  M.  M.  Buck  Mfg. 
Oo.'s  catalogue. ) 

1  trowel,  mason's,  8-in. 

12  wrenches,  open  end,  drop-forged  from  bar  steel,  single  head,  No.  1  to  12, 
inclusive. 

2  wrenches^  Champion,  chain  pipe,  No.  8. 

1  calking  inallet 
Onclxryandglasmvctr&^ 

6  bakers,  earthenware,  6  in. 

6  basins,  wash,  granite  iron,  12  in. 

0  bottles,  oil,  sxnall,  plain,  ^aas. 

2  bowls.  Deny,  glass,  8  in. 

48  bowls,  soup,  earthenwaie,  l^int 
6  bowls,  sqgar,  earthenware,  lar^. 

3  bowls,  wash,  earthenware,  plam,  14  in. 

1  caster,  quadruple  plated. 
6  glass  cruets. 

2  chambers,  earthenware. 
72  cups,  conee,  earthenware. 

6  dishes,  butted,  earthenware,  medium  size. 
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Crockery  and  gUutware — Continaed. 

6  dishee,  meat,  earthenware:  4  S-in.  x  12-iiL,  2  12-in.  x  16-iiL 

2  dishes,  pickle,  glass. 

18  dishes,  side,  shallow,  3}  in.  x  6}  in. 

18  dishes,  side,  shallow,  6  in.  x  9  in. 

120  dishes,  side,  deep,  4}  in.  x  6  in. 

24  dishes,  vegetable,  6  in.  x  9  in. 

24  dishes,  vegetable,  7  in.  x  10  in. 

2  elassee,  celery. 

2  holders,  spoon,  glass. 

2  holders,  toothpick,  glass. 

6  pitchers,  cream,  earthenware:  8 1-pint^  3  1-qnart 
6  pitchers,  syrap,  granite. 
6  pitchers,  S3rrup,  glass. 

3  pitchers,  wash,  earthenware,  large  size. 

6  pitchers,  wash,  granite,  large  size. 

4  pitchers,  water,  earthenware,  6  quarts. 
86  plates,  cake  or  dessert^  8  in. 

72  plates,  earthenware,  dmner,  10  in. 

36  plates,  soap,  earthenware,  10  in. 

60  plates,  ice  cream,  6  in. 

60  plates,  tin,  8  in.,  solid  bottom. 

72  saucers,  6  in. 

12  shakers,  S.  &,  P.,  glass,  6  jsalt  and  6  pepper. 

2  stands,  cake,  fflaas,  10  in. 

1  stand,  fruit,  glass,  10  in. 

36  tumblers,  gleuas,  plain,  heavy,  large  size. 
24  egg  cups. 
TaibiU  lineuy  etc — 

36  bars,  mosquito.  3  ft  9  in.  wide,  6  ft  4  in.  long,  54  in.  high,  finest  mesh  white 
bobbinet;  to  be  well  made,  with  tape  loops  for  hanging,  all  edges  bound  with  tape. 
160  blankets,  double,  blue  Dobson,  heavy  weight,  5  ft.  10  in.  x  4  ft  9  in. 

7  cloths,  table,  72  in.  wide,  12  ft  long,  4  red,  best  Scotch  Turkey,  3  white,  Scotch 
linen,  bleached  damask. 

6  jackets,  waiter,  drill,  white:  2  size  38, 4  size  40. 
6  aprons,  waiter,  drill. 

36  napkins,  white,  good  quality,  22  in.  square. 
60  napkins,  red,  fringed,  14  in.  square. 
96  pillow  slips,  white,  Utica  muslin,  22  in.  x  30  in. 

48  pillows,  feather,  18  in.  x  24  in.    live  geese  feathers,  good  striped  ticking 
cover. 
60  sheets,  bed,  I  size^  TJtica  muslin. 
6  spreads,  bed,  full  size. 
12  towels,  bath,  22  in.  x  48  in. 
12  towels,  hand,  20  in.  x  36  in. 
36  towels,  roller,  18  in.  x  96.,  heavy  huckaback. 
100  yards  handmade  Russia  crash. 
XjUchen  and  cooking  tUengUSf  etc. — 

2  beaters,  egg,  14  in. 

1  bell,  dinner,  or  hand,  8  in. 
1  board,  wash,  zinc,  double  face. 

1  boiler,  coffee,  heavy,  double  retinned,  copper  bottom,  3  gallonB. 

3  boilers,  soup,  heavy,  double  retinned,  copper  bottom,  5  gallons. 

2  boilers,  stock,  heavy,  double  retinned,  copper  bottom,  5  gallons. 
1  boiler,  wash.  No.  9,  tin,  fiat  copper  bottom,  with  cover. 

1  borer,  bung.  Enterprise  No.  2. 

2  bowl^  chopping,  wood,  16  in. 

1  broiler,  retmned  wire,  16  in.  square,  for  meat 

1  broiler,  retinned  wire,  16  in.  square,  for  toast 

2  brushes,  grease,  fiat,  thin,  3  in.  wide,  white  bristle. 

36  brushes,  scrub,  double  wing,  with  handles,  soUd  back,  white  tampico  center, 
mixed  ends,  11  in.  block. 
12  buckets,  galvanized  iron,  12-quart 
1  can,  milk,  5-gallon,  standard  make. 
1  chopper,  meat,  Enterprise  No.  10. 
1  cleaver,  8  in.  steel  blade,  wood  handle. 
1  colander,  tin,  laige  size. 
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KU(^ien  and  cooking  utensils,  etc — Gontinaed. 
30  cupe,  tin,  1  jAat, 
4  dippera,  granite,  1  pint. 

1  dnpper,  coffee,  granite,  2  gallons. 
3  facets,  cedar,  large  size. 

2  forks,  meat,  2  prong,  iron,  heavy  tinned,  about  15  in. 
60  forks,  table,  common,  3  pron^,  iron,  japanned  handle. 
36  forks,  table,  quadmple  plated,  Rogers',  laige  size. 

1  freezer,  ice  cream,  Wnite  Mountain,  4  gallons. 
6  funnels,  tin:  3  }-pint,  2  1-pint,  1  1-quart. 

2  molasses  gates  (Enterprise  Mfg.  Co.,  No.  3). 

1  almond  grater  (Wrought  Iron  Range  Co.,  No.  108). 
1  grater,  vegetable  (Enterprise  Mfg.  0^.,  No.  93). 
1  fipiddle,  cast  iron,  16  in.  x  20  in. 

3  nods,  coal,  galvanized  iron,  18  in. 
6  irons,  smoothing  or  flat,  6  lb. 

1  iron,  waffle  (Wrought  Iron  Range  Co.,  No.  25). 

4  knives,  butcher,.  10-in.  blade,  boxwood  handle  (Wrought  Iron  Range  Co., 
No.  106). 

60  kmves,  table,  conmion,  japanned  iron  handle. 
36  knives,  table,  silver-plated,  Rogers',  medium  size. 

2  ladles,  soup,  tin,  1  pint. 

1  masher,  potato,  laige,  wooden. 

6  measures,  tin,  lipp^,  with  handle:  1 1-pint,  1 1-quart,  2  2-quart,  2  1-gallon. 

1  miU,  coffee,  Parker's,  No.  1. 

2  mocdds,  muffin,  retinned,  12  cups,  14  in.  x  10  in.  (Wrought  Iron  Range  Co. ). 

4  nut  crackers,  silver-plated. 

3  pans,  bake:  2  full  size,  1  one-half  size. 

3  pans,  bread  and  dish,  tin,  extra  heavy:  1  8-quart,  1 14-quart,  1  21-quart. 
2  pans,  cake,  12-inch. 

5  pans,  drip:  1  full  size,  4  one-half  size,  to  fit  oven  of  range. 

6  pans,  frymg,  extra  deep,  heavy,  polished:  2  9  in.  x  2}  in.,  2  12  in.  x  3  in,  2  14 
in.  X  3}  in. 

24  pans,  mess,  heavy,  retinned:  6  2-quart,  12  3-quart,  6  5-quart. 

8  pans,  sauce,  extra  heavy,  retinned,  straight:  4  2-gallon,  8  1-gallon,  1  3-gallon. 

300  clothes  pins,  wooden,  common. 

1  pin,  rolling,  4  m.  x  15  in.,  maple,  solid  handle. 

1  pot,  coffee,  3-quart. 

1  pot,  tea,  1-gallon. 

1  range,  cooking,  "Home  Comfort"  T Wrought  Iron  Range  Co.,  No.  610),  with 
water  rack,  all  fittings  and  one  100-gallon  pressure  boiler.  All  stoves  will  be  set 
up  in  plnce  with  smooth  stovepipes  and  roof  ventilators,  and  have  housings, 
smokestacks,  and  caps  of  No.  22  galvanized  iron;  smokestacks  to  be  so  arranged 
and  of  such  height  as  not  to  interfere  with  pilot  house. 

2  saws,  meat.  18  in. 

1  scale,  weigning  (No.  240,  Wror^ht  Iron  Range  Co. ).    . 

6  scoops,  retinuM,  wooden  handle  (No.  80,  Wrought  Iron  Range  Co.). 

2  skinmiers,  retinned,  5  in.  with  handle. 
8  spoons,  cooking,  retinned,  14  in. 

36  spoons,  tea,  quadruple  silver  plated. 
2  spoons,  sugar,  quadruple  silver  plated. 
72  spoons,  table,  common,  Meridian  ware. 
36  spoons,  table,  quadruple  silver  plated. 
72  spoons,  tea,  common.  Meridian  ware. 
1  steamer,  cook. 
1  steel,  butcher,  14  in. 

1  stove,  laundiy,  "Home  Comfort"  (No.  3 J,  Wrought  Iron  Range  Co.). 

2  strainers,  culinary:  1  fibtie  wire,  1  coarse  wire. 

1  strainer,  tea. 
8  tongs,  ice. 

4  trays,  tin,  waiter's,  japanned,  18  in. 

3  tuM,  wash,  galvamzea  iron,  20  in.  diameter. 

2  turners,  cake,  tin,  iron  handle,  18  in.  (No.  160,  Wrought  Iron  Range  Co). 
1  wrin^rer,  clothes. 

1  set  Mrs.  Pott's  sad  irons. 

1  ice  saw. 

1  No.  200  ice  pick,  wood  top,  japanned  blade  and  stenu 
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Kitchen  and  cooking  vlermU^  etc — Continued. 
2  improyed  wood-handled  ice  chippers. 
1  lemon  squeezer,  iron,  porcelain  cup  and  top. 
1  meat  saw,  DisBton,  No.  5,  24  in. 
1  meat  saw,  Disston  No.  1,  18  in. 

1  japanned  cake  box,  22  in.  z  14  in.,  strong. 

2  XXXX  28  in.  waiters,  japanned. 

2  XXXX  24  in.  waiters,  japanned. 
1  hotel  egg  beater. 

1  nutmeg  grater. 

3  biscuit  cutters,  XXXX  tin,  sharpened. 

1  bread  board. 

6  pint  pepper  boxes. 

2  4-in.,  fill  oristle  pastry  brushes. 
1 12-in.  black  bristle  flour  brush. 

1  dipper,  tin,  1  quart. 

2  dippers,  tin,  1  pint.  ' 

3  XXXX  tin  graters,  No.  8,  No.  10,  No.  14. 
3  iron  griddles,  24  in.  x  16  in. 

1  soapstone  griddle,  8  in.  x  14  in.,  bound. 

2  chopping  knives. 

3  pastry  knives. 

4  Climax  circular  can  openers. 
12  10-in.  Die  pans. 

1  No.  24  deep  hotel  fry  pan. 

2  No.  250  Snquart,  retinned,  hotel  sauoe  pans. 

2  No.  150,  6i-quart,  retinned,  hotel  sauce  pans. 
2  No.  48,  3-quart,  retinned,  hotel  sauce  pans. 
2  18-in.,  tin  rim,  strung  flour  sieves. 

1  No.  180  hotel  skimmer. 

2  No.  150  hotel  skimmers. 

4  steameiB,  XXXX  tin,  12  in.  square,  7  in.  deep,  with  ooven. 
Furniture— 

28  bedsteads,  iron,  black  enamel  finish;  head  and  foot  of  sas  pipe;  woven  wire 
mattress;  side  oars  adjustable:  posts  with  iron  flanges  for  fastenmg  to  floor;  all 
3  ft.  wide  (Simmons  Hdw.  Co.'s,  catalogue.  No.  57),  5  single,  22  double  in 
height,  1  triple  in  height 

36  chairs,  Kitchen,  wooden  bottom. 

2  covers,  table,  2  yds.  square. 

10  cuspidors,  9  in.,  granite  iron. 

2  des^  office,  oak,  roll  top,  54  in.  long,  top  12  in.  high,  side  drawers  each  end. 

2  dressers,  oak  top  18  in.  x  39  in.,  3  drawers  24  in.  x  20  in.,  beveled  glass 
mirror. 

2  dusters,  feather,  14  in. 

4  inkstands,  glass,  safety. 

12  lamps,  bracket,  glass  fount,  No.  2  sun  burner,  japanned  iron  bracket 

6  lamps,  hand,  Rochester,  metallic,  No.  2. 

6  lamps,  globe,  tubular,  No.  3,  If-in.  wick  (M.  M.  Buck  M%*  Co.'fl  catalogue, 
fig. '1071,  page  482). 

24  lanterns^  No.  7,  New  Lake  and  River,  hinged  top,  Government  pattern, 
globes  7  in.  hish,  2}  in.  at  top,  6  in.  diameter  at  center,  4  in.  diameter  at  bottom. 

18  looking  glaases,  14  in.  x  24  in.  glass,  plain,  2  in.  oak  frame. 

24  mattresses,  cotton  top,  30  in.  wide,  standard  length. 

2  mattresses,  felt,  Ostermoor  &  Co.,  patent  elastic  £eiLt»  36  in.  wide,  standard 
length. 

36  mops,  handled,  24  oz..  No.  1  special  yam. 

2  pans,  dust. 

3  stands,  wash,  oak,  top,  16  in.  x  30  in.,  2  drawers  and  cabinet,  with  towel 
rack,  Scarrett-Comstock  Furniture  Co.,  page  2. 

2  tables,  extension,  plain  oak,  3^  ft.  x  10  ft. 

2  tables,  office,  quartered  oak,  2  ft.  6  in.  x  4  ft 

3  trimmers,  lamp,  Barnard's  patent. 

200  yards  (about)  Wile's  inlaid  linoleum,  cut  and  laid  as  required  in  cabin, 
bathrooms,  lavator^,  pilot  house,  etc. 
6  oak  dining  chairs,  cobler  leather  seats. 

4  extra  lai^  rattan,  drop  arm,  reading  rockers. 
2  revolving  stools. 

1  ironing  board,  6  ft  x  15  in.  to  9  in.,  with  blanket  and  sheet  covers. 
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JfiMeflonanu — 
18  ban,  capetan. 
1  bask^  clothes,  willowware,  12  in.  high. 

3  sets  blocks,  chain:  1  differential  }  ton,  1  differential  2  ton,  1  screw  hoist  4 
ton. 

6  blocks,  doable,  wood,  heavy,  inside  strap,  loose  hoop,  iron  sheaves,  with 
becket,  roller  boshed:  2  8-in.,  2  10-in.,  2  14-in. 

4  blocks,  snatch,  iron:  2  10-in.,  2  16  in. 
6  blocks,  triple,  wood,  heavy,  inside  strap,  loose  hook,  iron  sheave,  roller  bushed, 

with  becket:  2  8-in.,  2  10-in.,  2  14-in. 

3  boats,  rowy  oak:  2  24  ft  long,  5  ft.  wide;  117  ft  long,  4  ft  10  in.  wide;  long 
boats  fitted  for  6  oars,  short  boats  fitted  for  4  oan. 

12  pair  boots,  rubber,  sizes  8  and  9. 

12  brooms,  com,  heavy,  deck. 

36  brooms,  com,  rogolar  size,  kitchen  nse. 

3  brushes,  dust 

1  brush,  marking. 

12  brushes,  pain^  flat,  3}  in.  wide,  all  bristle,  leather  bound.  Whiting's  special 
stncoo.  No.  30. 

6  brushes,  sash,  }  in.,  round,  all  bristle,  wire  bound. 

1  brush,  seam. 

2  brophee,  steel  wire,  casting,  oblong,  2  in.  x  8  in. 

2  brushes,  whitewash,  good  quality. 

3  clocks,  8-day,  approved  make. 

3  coolers,  water,  porcelain-lined  inside  cylinder,  4  gallon. 
2  extinguishers.  Champion  fire,  9  in.,  copper  case. 

2  fillers,  lamp,  tin  (M.  M.  Buck  Mfg.  Co.'s.,  catalogue,  page  352,  fig.  706). 
1  flag,  En^eer,  7  ft.  x  5  ft,  good  quality. 
1  flag.  National.  7  ft.  x  5  ft.,  good  quality. 
24  hats,  oiled.  Lone  Fisherman  brand,  sizes  12-7,  12-7}. 
100  feet  hose,  2}  in.,  50  ft.  sections,  cotton  woven,  rubber  lined,  guaranteed  to 

stand  a  pressure  of  150  lbs.  per  square  inch;  each  end  to  be  fittea  with  female 
coupling  threaded  with  a  2i-in.  pipe  thread,  each  coupling  to  be  held  in  place 
witn  3  bands  or  clamps  on  a  shank  not  less  than  3  in.  m  length. 

200  feet  hose,  best  rubber,  fire,  4-ply,  2^  in.  diameter,  fittea  with  female  coup- 
lingB  as  above. 

24  jackets^  oiled,  Lone  Fisherman  brand,  size  40. 

12  pair  mittens,  rubber,  No.  10. 

24  oars,  ash,  hand  made,  8i  ft  long. 

1  pad,  inking.  Excelsior,  self-inking,  No.  2. 

1  paulin,  25  ft  X  25  ft ,  made  of  12^z.  Mt  Vernon  army  standard  duck. 

12  penholders,  wooden. 

1  press,  letter,  16  in. 

1  rod.  level,  New  York. 

36  rollers,  towel^  2  in.  diameter,  20  in.  long. 

7  coils  rope,  strictly  pure  Plymouth  manila:  2  coils  1  in.  diameter,  2  coils  1} 
in.  diameter,  2  coils  1}  m.  diameter,  1  coil  2  in.  diameter. 

1  coil  rope  (hemp),  }  in.  diameter. 

48  sacks,  bed,  2  ft  10  in.  wide,  6  ft  4  in.  long,  made  of  best  quality  striped 
ticking. 

1  sate,  office,  combination  lock,  about  24  in.  x  30  in.  outside,  approved  make. 

1  scale,  platform,  Fairbanks,  1,000  lb. 

10  pounds  sponges,  boat. 

1  tray,  blue  print,  44  in.  x  50  in.  galvanized  iron,  3  in.  deep. 

1  tynpewriter,  Smith  Premier,  No.  3. 

6  wheelbarrows,  Columbus,  tubular.  No.  4. 

1  pair  12-inch  compasses. 

1  on  stone,  medium  size. 

2  sounding  leads  and  lines. 
2 15-inch  roller  rulers. 

4rubber  mats,  24  in.  X  60  in.,  with  name  of  boat  j 

1  corrugated  rubber  mat,  about  12  ft.  x  3  ft 
1  anneroid  barometer,  8-in.  face. 
1 6-inch  Marine  spirit  compass. 
1  Rockwell  &  Rupel  perfection  bath,  with  1  dozen  standard  A  copy-press 

sheets. 
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Miscellaneous—  Continued. 

1  binocular  glass,  U.  S.  Signal  Servicei  26  lignes,  with  case  and  strap. 
60  hand  grenades. 

36  cork  life  preservers,  canvas  cover,  with  straps  complete. 

2  thermometers. 

1  medicine  chest,  medium  size,  with  scales,  spatulas,  and  all  necessary  outfit 
of  standard  drugs  for  emergency  use  of  boat  away  from  port 

Mason  M.  Patrick, 
Captain^  Corps  of  Engineers,  Secretary  Mississippi  Eiver  Commission, 

Mississippi  River  Commission, 

Office  of  the  Secretary, 

St,  Louis,  Mo,,  April  19, 1899, 


Appendix  2  C. 

8FBCIFIGATI0NB  FOR  THE   CONOTRUCTION    OF   REFRIGERATING    PLANTS,  DREDGE  IOTA  AND 

LARGE  TENDERS  FOR  MISSISSIPPI  RIVER  CX)MMI8SI0N. 

SPECIAL  CONDITIONS. 

56,  General, — ^The  work  to  be  contracted  for  under  these  specifications  is  the  build- 
ing, installation,  and  testing  of  a  refrigerating  plant  on  each  of  the  steam  tenders 
Sachem,  Choctaw,  Wynoka,  Nokomis,  Leota,  and  the  dredge  Iota.  It  will  include  all 
the  material,  tools,  and  labor  necessary  for  the  completion  and  delivery  of  the  same, 
together  with  such  material  and  supplies  as  may  be  required  for  the  first  charging 
of  the  machines;  also  the  services  of  an  expert  engineer  for  operating  the  plants 
during  the  period  of  testing  the  same. 

57.  System, — Each  plant  to  be  of  the  ammonia  compression  system. 

SS,  QipacUy. — Each  plant  is.  to  have  sufficient  capacity  for  making  at  least  half  a 
ton  of  ice  per  24  hours  and  for  cooling  a  storage  room  about  13  feet  long,  6}  feet  wide, 
and  7  feet  high  in  the  clear,  when  running  in  periods  of  6  or  8  hours  with  a  stoppage 
of  6  or  8  hours  between  runs. 

S9.  Compressor  and  engine. — The  compressor  to  have  ample  refrigerating  capacity 
for  the  above  requirements,  and  to  be  (urect  connected  to  a  steam  engine  of  sufficient 
power  to  operate  the  same  when  running  at  a  moderate  speed.  The  compressor  and 
engine  must  be  mounted  together  upon  a  substantial  bedplate,  and  may  be  of  either 
the  horizontal  or  vertical  type.  All  the  details  of  these  machines  must  be  of  approved 
designs;  all  the  materials  used  must  be  the  best  of  their  kinds  and  suited  to  the  pur- 
poses for  which  they  are  intended.  The  lubrication  of  all  parts  must  be  ample  and 
efficient  and  must  be  adapted  for  continuous  running  if  so  desired. 

40.  Fittings  and  fixtures, — Each  machine  to  be  furnished  with  one  oil  separator  and 
one  liquid  receiver,  both  made  of  wrought  iron  and  fitted  with  sight  glasses  with 
automatic  self-closing  valves;  all  necessary  valves,  fittings,  and  connections,  includ- 
ing a  b]^-paBS  for  pumping  out  the  different  parts  of  the  system:  also,  all  the  requisite 
ammonia  pressure  and  vacuum  gauges,  steam  gauges,  etc.,  neatly  connected  and 
mounted  in  any  desired.convenient  position. 

41*  Ammonia  condenser, — ^To  be  of  the  submeiiged  type,  of  ample  capacity  for  the 
requirements  of  the  compressor,  and  to  be  made  of  the  best  extra  heavy  pipe.  The 
tank  to  be  preferably  circular  in  form  and  to  be  made  of  steel  plate,  No.  10,  U.  S.  G. 
in  thickness,  stiffened  with  angle  iron  rim  and  provided  with  overflow  and  washout 
connections. 

4^.  Brine  tank  and  coUs. — ^Each  brine  tank  to  be  made  of  steel  plate  -^  inch  in  thick- 
ness, stiffened  with  angle  iron  rim  and  of  ample  brine  carrying  capacity  to  refrigerate 
the  storeroom,  in  addition  to  making  the  required  amount  of  ice  per  24  hours.  The 
coils  must  be  amply  sufficient  for  the  above  purpose,  and  must  be  made  of  extra  heavy 
continuous  welded  pipe  connected  to  wrought-lron  headers  and  furnished  with  all 
necessary  valves  and  connections.  The  usual  framework  for  supporting  covers,  and 
insulated  covers  for  ice  molds,  of  approved  construction,  to  be  fitted  to  tank.  The 
tanks  to  be  perfectly  water-tight  ana  efficiently  insulated. 

4S.  Ice  molds. — Each  tank  to  be  fitted  with  not  less  than  30  molds  of  100  lb.  ice 
capacity  each.  The  molds  to  be  substantially  made  of  galvanized  iron,  with  stiffen- 
ing bands  around  the  top,  made  water-tight  and  smooth  on  the  inside.  Three  extra 
molds  must  be  supplied  for  each  plant. 
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44.  Can  filler  ^  etc. — ^£ach  plant  to  be  provided  with  one  automatic  can  filler  with 
theneccseary  \ioee  and.  fitdiigB,  one  ice  tpng  lor  lifting  molds  oat  of  tank,  and  one 

45.  Hot  euCuig  cr«sn.e. — Overhead  cranee  to  be  provided  for  the  convenient  harvest- 
i]i^  oi  the  ice,  uie  eanie  to  be  designed  to  meet  tne  existing  conditions  on  the  several 

46.  Brine  pump. — The  pump  for  circulating  brine  in  freezing  tank  and  pipes  of 
QtM-fitora^  Toom  must  be  of  ample  size  and  approved  make  and  must  be  brass  lined 
sod  biaaB  mounted.. 
47.  DiMixng   caid  fiUering  apparaiuM. — ^Each  plant   must  include  the  necessary 
I     applianoeB  for  supplying  pure  water  for  the  ice  cans.    For  this  purpose  steam  con- 
densera,  reboilers,  coolers,  and  filters  must  be  supplied.    The  coils  to  be  made  of  gal- 
Tudzed  pipe  and  the  tank  of  heavy  galvanized  iron  or  steel.    This  part  of  the  work 
must  be  sobetantially  made  and  must  be  complete  in  all  its  details.    Washout  drains 
mnst  be  provided  for  all  tanks,  and  the  filters  must  be  arranged  for  washing  out  with- 
out disoonnecting  any  pipes. 

4S.  Stantis  <xnd  framxng. — ^All  stands  and  frames  required  for  the  support  of  the 
vuious  parte  of  these  plants  must  be  made  entirely  of  iron  or  steel  and  must  be  effi- 
ciently eecored  to  the  steel  decks  of  tlie  several  boats;  and  all  stiffening  plates,  bnu^es, 
stBochions,  liners  or  shim  plates  required  for  the  adequate  securing  or  support  of  the 
said  machinery  must  be  supplied  and  put  in  place  as  part  of  the  work  mcluded  in 
this  contract. 

49.  Cold  ttere  and  brine  pwmg. — ^The  cold-storage  rooms  are  already  built  and  are 
13  leet  hy  6}  feet  by  7  feet  high  in  the  clear.  The  necessary  amount  of  brine  piping 
must  be  erected  in  the  rooms  to  maintain  a  temperature  of  about  36  degrees  Fahren- 
heit while  the  machines  are  running.  These  coils  must  be  made  from  pipinf^  of  the 
r^ry  heat  quality,  must  have  all  necessary  valves  and  connections,  must  be  efliciently 
eecored  in  place,  and  provided  with  drip  pans  of  galvanized  iron  and  drain  pipes  for 


50,  Inmdaiing. — All  ezpoeed  cold  pipes,  ammonia  or  brine,  to  be  thoroughly  insu- 
lated vrith  froel-proof  covering,  guaranteed  for  a  period  of  two  years;  and  such  steam 
pipea  80  require  it  are  to  be  covered  with  genuine  magnesia  nonconauctor. 

51.  PaxnJUxig. — ^All  parts  of  the  machinery  to  be  well  painted  before  leaving  the 
shop  and  to  receive  a  finishing  coat  of  such  color  as  may  be  selected  after  erection  and 
final  completion  on  board. 

&?.  Ammonia  and  brine. — ^The  first  full  charge  of  ammonia  and  the  brine  necessary 
for  the  efficient  operation  of  the  plants  must  to  supplied,  together  with  one  ammonia 
cylinder  for  each  plant. 

5S.  Tetixng. — ^All  coils,  pipes,  fittings,  and  vessels  in  which  ammonia  is  used  under 
preaeare  must  be  tested  to  not  less  than  300  lb.  air  or  water  pressure  before  leaving  the 
mctory,  and  all  work  must  be  made  absolutely  free  from  leaks  of  any  kind  whatever 
before  the  plants  will  be  accepted. 

54.  Material  and  workmansh^, — ^All  materials  used  in  the  construction  of  these 
rehigerating  plants  must  be  the  best  of  their  several  kinds  and  suitable  for  the  pur- 
poses for  which  they  are  used;  and  should  any  defects  be  developed  during  construc- 
tion,  test,  or  trial  the  contractor  must  at  once  replace  the  defective  part. 

55.  TooU,  dc, — ^All  the  requisite  winches  and  spanners,  and  such  special  tools  as 
may  be  necessary  for  the  operation  of  the  plants,  must  be  supplied;  also  two  ther- 
mometers and  one  Balinometer  for  each  boat. 

56.  Steam  and  water  supply. — There  will  be  am^le  steam  available  for  all  purposes, 
at  a  boiler  pressure  of  at  least  125  lb.  per  square  inch.  The  boiler  pressure  may  be 
as  high  as  170*  lb.  per  square  inch,  and  the  machinery  must  be  strong  enough  to  work 
under  this  higher  pressure.  Connections  can  be  made  to  main  steam  lines  within 
about  20  feet  of  the  compressor.  On  the  five  tenders  the  water  will  be  supplied  by 
the  fixe  pump  in  engine  room,  and  any  required  quantity  up  to  50  gallons  per  minute 
can.  be  obtained.  (M  the  dredge  /oto  the  water  will  be  supplied  by  a  small  centrifu- 
ml  pump,  which  will  also  deliver  any  required  quantity  up  to  50  gallons  per  minute. 
The  contractor  must  make  all  necessarv  connections  to  the  supply  pumps.  The 
temperatnre  of  the  condensing  water  will  be  subject  to  varying  conditions,  but  the 
highest  summer  temperature  may  be  assumed  to  be  about  80  degrees  Fahrenheit. 

57.  Ttial  of  plants. — ^Upon  the  completion  of  each  plant  the  contractor  will  be 
required  to  put  the  same  in  operation,  and  after  the  first  ice  has  been  produced,  to 
run  for  a  period  of  three  days,  in  watches  of  6  or  8  hours,  with  6  or  8  hours  stops 
between  runs.  During  this  time  the  plant  must  produce  at  least  1,000  lb.  of  ice  each 
24  hours,  and  must  maintain  the  cold-storage  room  at  a  temperature  of  35  to  38 
deg;rees  Fahrenheit  while  the  machinery  is  in  operation.  Any  defects  that  may 
appear  or  any  leaks  that  may  develop  during  these  trials  must  be  made  good,  and  a 
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Boooearfol  trial  ran  before  the  plants  will  be  aooepted.  The  expert  in  chaiige  of  these 
triala  wil(  be  required  to  instruct  the  IT.  8.  engiueen  am  to  the  method  of  running  axid 
caring  for  the  nuichinery  in  all  its  different  iMuts. 

S8,  Location  of  boats,  etc — ^The  steam  tenden  upon  which  fiye  of  the  refrigerating 
plants  are  to  be  erected  an  lying  at  West  Memphis,  Arkansas,  on  the  opposite  side  of 
the  river  and  at  a  distance  of  about  2  miles  below  Memphis,  Tennessee.  The  near- 
est available  place  for  receiving  shipments  of  machinery  will  be  the  levee,  Monphis, 
Tennessee,  and  the  United  States  will  fumidi  the  use  of  a  barge  and  steamboat  for 
the  transportation  of  all  machinery  from  Memphis  to  the  boats  at  West  Memphis, 
but  ^  contractor  must  load,  unload,  and  handle  said  machinery  entirdy  at  his  own 
rislE  and  expense.  The  dredge  Iota  is  now  lying  at  Grafton,  Illmois,  but  will  prob- 
ably be  at  Memphis,  Tennessee,  b^  the  1st  of  June,  1900. 

69.  Time  of  delivery  and  completion, — All  six  refrigerating  plants  most  be  delivered, 
erected,  and  ready  for  trial  not  later  than  the  first  day  of  August,  nineteen  hundred. 

eo.  Bidden^  plant  and  gpeeifioai^one, — Bidders  are  required  to  submit  complete  plana 
and  detailed  specificatious  ot  the  plants  which  they  propose  to  furnish. 

61,  United  Aates  pfatM.— Two  plans  will  be  sappliea  by  the  United  States  and 

marked,  respectively,  "^— ,  sheet  4,  and  -[i^^t  sheet  45.   These  are  intended  to  show 

the  positions  to  be  occupied  by  the  refriflerating  apparatus  with  relation  to  the  other 
macninery  on  board  the  several  boats,  tuso  the  space  available,  but  are  not  intendc^l 
to  indicate  the  form,  size,  or  location  of  the  individual  parts  making  up  the  complete 
plant,  as  these  points  are  left  in  the  hands  of  the  several  bidders,  subject  only  to  the 
conditions  herembefore  specified. 

6£,  Payments. — Upon  tne  completion  of  each  plant,  alter  a  satisfactoiy  test  and  its 
acceptance  by  the  United  States,  ninety  (90)  per  centum  of  the  contract  price  will  be 
paid  to  the  contractor.  The  remaining  ten  (10)  per  centum  will  be  retained  for  one 
month,  and  will  then  be  paid,  less  any  sums  reqmred  to  reimburse  the  United  States 
for  repairs  during  that  period  to  remedy  defects  due  to  imperiect  workmanship,  of 
which  the  engineer  in  chaige  shall  be  the  judge. 

65.  Inspection. — ^The  plants  will  be  subject  to  inspection,  during  their  manufacture 
and  erection,  bjr  an  inspector  appointed  by  the  United  States,  and  the  contractor 
must  give  the  inspector  every  opportunity  to  oversee  the  work  at  all  stages.  8u(?h 
tests  of  material  as  are  deemed  necessary  are  to  be  made,  at  the  expense  of  the  con- 
tractor, under  the  supervision  of  the  inspector.  The  engineer  officer  in  charge  shall 
have  the  right  to  require  the  immediate  removal  of  any  employee  of  the  contractor 
who  is  deemed  incompetent  or  otherwise  objectionable. 

64*  Extra  work. — ^It  is  the  intent  of  these  specifications  to  secure  to  the  United 
States  six  refrigerating  plants  complete  in  all  respects  for  the  work  which  they  are 
designed  to  do,  and  ready  for  operation.  Ko  claim  whatever  shall  at  any  time  be 
m9&  upon  the  United  States  by  the  contractor  for  or  on  account  of  any  extra  work 
or  material  performed  or  furnished,  or  alleged  to  have  been  perfonned  or  furnished, 
unless  such  extra  work  or  material  shall  have  been  expressly  required  in  writing  by 
the  engineer  officer  in  diarge,  the  prices  and  quantities  thereof  having  been  first 
agreed  upon  by  the  contracting  parties  and  approved  by  the  Chief  of  Engineers. 

66.  OmimonSt  etc. — All  necessary  adjuncts  or  attachments  properly  forming  parts 
of  the  refrigerating  plants,  and  requisite  for  their  proper  and  efficient  working,  shall 
be  underBt(K>d  to  be  included  in  these  specifications,  whether  mentioned  herein  or 
not,  and  shall  be  supplied  bv  the  contractor  as  forming  part  of  the  contract  Any 
doubt  as  to  the  meaning  of  these  Q>ecifications,  or  of  any  drawings  or  explanations 
which  are  furnished  the  contractor,  will  be  explained  by  the  engineer  officer  in  charge, 
who  shall  also  have  the  right  to  correct  any  errors  in  said  specificatiens,  etc.,  when 
such  correction  is  necessary  for  the  fulfillment  of  their  intention. 

66.  Expenses. — In  case  ox  failure  to  complete  and  deliver  the  refrigerating  plants 
within  the  time  specified,  the  contractor  will  be  liable  and  must  pay  any  and  all 
expenses  incurred  by  the  United  States  because  <^  said  failure;  said  expenses  to  be 
determined  by  the  engineer  officer  in  charge. 

67.  Alternative  systems. — ^While  the  above  specifications  contemplate  the  installation 
of  ammonia  compressing  refrigeratinff  and  ice-making  plants,  bids  on  other  systems 
will  be  entertained.  AU  bids  must  be  acoompanied  by  full  detailed  drawings  and 
specifications,  showing  just  what  it  is  proposed  to  furnish. 

(PrawingB,  ^^,  sheet  14,  and  ??j^,  sheet  46.) 

Mason  M.  Patrick^ 
Captaiin,  Corps  of  Enmneen^ 
Sec^y  Mississippi  River  Qnmniision, 

Omcm  Sborvtaby  MnsissiFPi  Riveb  Commission, 

St.  Louis,  Mo.,  January  29,  1900. 
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Afpbndix  S  D. 
cAirr  mmomnoM  a.  t.  uoaaaw  ow  wobk  som  bt  tbb  lOPoeBAPHxcAL 

HIB   CHABI»^  AND  OH  BBOOMlf  AIMANOB  MAOB  BT  AflBlBTANT  BNOIMBBB 
DUBDie  TBB  FIBU»  SBABOW  OF  1S09. 

St.  Loun,  Mo.,  February  $S,  1900. 

Cafvaiv:  I  bsv^the  hooorto  mibiiiit  tiw  following  report  on  the  work  done  by 
tke  tDpogtrnphical  pwty  vnder  my  obaive,  and  reoonnaiflBBnce  made  by  Aasutant 
Engineer  <:ireo.  H.  French,  dutine  the  flera  seeKMi  of  1899. 

Acsting  under  yonr  oidera,  I  \m  8t  Louis  on  30th  April  and  proceeded  to  Minne* 
flpoUsi  Minn.,  m  the  parpoee  of  organising  a  party  and  commencing  operations  at 
tna*  plaea.  Tbe  first  few  days  of  May  I  spent  in  ammging  for  the  subsistence  of  the 
party  and  for  the  commencement  of  work.  A  number  of  assistants  and  men  arrived 
on  5ui  Mny. 

Field  work  was  began  on  6th  May  with  fl^e  paiiiea  in  the  field.  The  work  done 
in  Ae  Tinsfatxity  of  Minneapolis  daring  the  eariy  part  of  the  season  consisted  of  ordi- 
nary levvis,  a  series  of  tapetine  measurements  to  form  a  basis  for  topography,  and 
liy,  beginning  at  the  upper  limit  of  the  work  of  1S97  and  progressing  north* 
*be  bydrography  was  left  to  be  done  at  the  close  of  the  season.  The  party 
at  fr  hotel  near  the  center  of  Minneapolis,  and  outlying  work  was 
reai^bed  by  ose  of  the  street-car  lines.  By  17th  Jane  as  much  work  was  completed 
in  tbat  ▼iaHily  as  coald  be  done  advantageously  withovt  the  ose  of  boats  and  camp 

(Hltfit>. 

OpeiwtionB  were  then  transferred  to  Aitkin,  Minn.,  in  order  to  prosecate  the  work 
dowuBtream,  thereby  taking  advantage  of  tbe  unosoally  strong  current,  and  to  keep 
the  party  occupied  in  that  uncoltrfated  part  of  the  country  until  after  the  harvest  of 
tbe  gnw  crops,  which  until  late  in  the  summer  would  have  rendered  topographical 
won  impractieable  over  most  of  the  countrjr  to  be  traversed  by  the  survey.  After 
reachi]^  Aitkin  the  partnr  was  provided  with  7  small  boats  and  a  camping  out- 
fit oll7  tents,  mostly  small  ones  to  facilitate  dividing  the  party  into  detachments. 
Five  teams,  witii  teamstets,  were  employed  for  the  season  to  move  camp  from  time 
to  tune  and  to  transfer  subpaities  to  ana  from  their  work  when  the  current  was  too 
strong  to  travel  advantageously  in  ski^.  Two  additional  aoBistants  joined  the 
party,  and  enough  more  men  were  employed  to  organiBe  a  soanding  party  and  to 
supply  a  subsistence  force. 

Tne  party  when  fully  otganised  was  as  follows:  A.  T.  Morrow,  in  charge;  Eueene 
L.  Harman,  hydrography;  W.  B.  Williams,  E.  J.  Thomas,  F.  G.  Bay,  and  M.  I. 
Powers,  topography;  W.  0.  Lemen,  ordinary  levels;  and  £.  E.  Whitehead,  stadia 
readings  to  sounding  boat  The  recorders,  cooks,  aamien,  etc.,  completed  the  party, 
whieb  numbered  altogether  about  45  men. 

At  the  time  the  puty  reached  Aitkin  the  high  water,  which  came  a  little  later  this 
year  than  usual,  wae  over  the  banksw  rendering  any  extensive  work  in  that  imme- 
diate vicinity  impracticable^  A  small  amount  of  topographical  work  was  done  about 
the  town  oi  Aitlon  while  camping  arrangements  were  bemg  completed,  and  on  the 
22d  the* camp  was  moved  down  river  aM>ut  10  miles,  where  the  banks  are  higher, 
and  the  regular  work  of  the  season  was  then  taken  up.  The  hirh  water  soon  sub- 
aded  and  t^  froxk  progressed  without  serious  hindrance  untu  the  latter  part  of 
August,  when  a  second  rise  occurred  which  carried  the  water  over  the  banks  in  low 
places  and  submerged  the  islands. 

The  P^rty  at  this  time  had  reached  the  vicinity  of  Little  Fails,  where  its  progress 
was  stul  nirther  obstructed  by  a  log  jam  of  3  miles  in  extent.  The  shore  line 
work  and  soundings  were  for  a  time  suspended  and  only  topography  and  levels  con- 
tinued. By  tile  time  the  water  had  fallen  sufficiently  to  resume  rtiore-line  work  the 
party  had  passed  over  a  stretch  of  15  nules  of  river,  the  survey  of  which  was  left 
mcomplete.  From  this  time  until  the  close  of  the  season  all  parts  of  the  work  were 
completed  together,  although  in  October  a  third  rise  occurred  which  reached  the 
bank-full  stage  and  for  a  time  threatened  further  interruption.  On  the  13th  Novem- 
ber work  was  completed  to  the  upper  limit  of  the  work  of  1897,  near  Minnehaha 
I^rk.  The  p«^y  'was  then  disbanded  and  the  outfit  shipped  back  to  Aitkin  to  be 
stored  with  otiier  pri^perty  at  that  place. 

The  stretch  of  nver  covered  by  the  season's  operations  is  radicallv  different  from 

ibaJt  below  St.  Paul    The  stream  is  narrow,  with  abrupt  banks,  and.  has  practically 

no  dood'plB^-     "^^^  ^\Qife  of  the  river  is  about  2}  feet  per  mile  on  the  average  and 

tfae  bed  of  f^  etream  is  mostly  a  mass  of  gravel  and  bowlders,  relieved  by  some 

^^  j^place  at  Little  Falls,  St  Cloud,  and  Minneapolis.    Under  these  conditions 
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steamboat  navigation  is  out  of  the  (;[uestion  as  a  practical  means  of  transportation. 
The  river,  however,  is  effectively  utilized  by  the  logging  companies  in  the  transport 
tation  of  logs  from  the  pineries  near  the  head  waters  to  the  mills  below.  Lo^  are 
dumped  into  the  river  from  railways  and  turned  loose  from  the  upper  tributanes  in 
such  numbers  as  to  completely  monopolize  the  river  at  times.  These  are  floated  by 
the  current  until  thev  become  lodged  anunst  the  banks  or  against  obstructions  in 
the  stream,  whence  tnev  are  again  set  afloat  and  so  kept  going  until  they  reach  their 
destination.  Local  mills  along  the  river  are  suppUed  by  passmg  logs  through  aasort- 
ing  eaps  and  abstracting  logs  of  certain  brand&  Above  little  Fal&  a  series  of  cribe 
has  been  constructed  across  the  stream  to  prevent  the  too  rapid  passage  of  logs  in 
times  of  high  water.  Here  the  logs  are  allowed  to  jam,  and  are  held  imtU  sudi  time 
as  they  are  needed  below.  Channels  are  then  opened  through  the  jams  and  the 
accumulation  of  logs  is  gradually^  turned  loose.  In  places  chutes  are  blocked  with 
piling  and  used  for  holdms  logs  m  times  of  high  water  and  for  storing  for  the  winter 
the  surplus  at  the  end  of  tne  season.  At  other  places  Ions  rows  of  piling  and  booms 
are  placed  to  prevent  logs  from  lodging  in  undesirable  places.  At  Minneapolis  the 
river  above  the  falls  is  almost  entirely  monopolized  by  tne  rows  of  piling,  cribs  and 
booms  used  in  as8orting  and  distributmg  logs.  All  these  obstructions,  although  essen- 
tially incident  to  this  method  of  utilizing  tne  river  for  commercial  purposes,  greatly 
increased  the  labor  of  making  our  surveys  and  added  most  perplexing  difficulties  to 
the  prosecution  of  the  hydrographical  work. 

Sounding  were  taken  on  transverse  lines  100  meters  apart  and  were  located  by 
stadia  readmgs  from  an  instrument  on  shore. 

The  topographical  work  covered  a  strip  half  a  mile  wide* on  each  side  of  the  river, 
and  was  extended  to  include  towns  or  greater  portions  of  tributary  streams  or  other 
important  topographical  features.  The  work  was  done  in  substantially  the  usual 
manner,  with  more  numerous  stadia  readings  to  conform  to  the  laiger  scale  on  which 
the  work  is  to  be  platted.  Coordinates  oi  the  stadia  work  were  computed  as  the 
work  progressed,  this  method  of  reduction  seeming  to  conform  better  to  the  con- 
veniences of  camp  life  than  platting  on  large  scale  field  sheets.  About  250  miles  of 
the  lines  computed  were  run  in  stretches  between  geodetic  points,  which  were  about 
3  miles  apart  on  the  average.  So  much  work  done  under  the  varied  conditions  of  an 
entire  session,  so  accurately  checked  and  run  so  as  to  exclude  the  compensations  of 
work  run  in  circuits,  should  form  some  reliable  test  of  the  accuracy  of  practical 
stadia  work.  The  results  will  be  given  hereafter  with  other  data. 
'  My  assistants  were  mostly  men  of  extensive  exi)erience  in  their  lines  of  work,  and 
together  constituted  a  strong  force. 

The  work  of  the  season  extended  over  about  190  miles  of  river  and  was  accom- 
plished in  a  little  over  six  months,  under  conditions  that  were  mostly  unfavorable. 

Summary  showing  extent  and  character  of  field  work. 

River  (midstream  distance)  on  which  survey  was  completed miles..  187 

River  on  which  survey  was  partially  completed do 15 

Topography pquare  miles. .  266 

Hydrography do 21 

Tapeline  measurements miles. .  49. 5 

Instrumental  locations  on  topography iBS,  620 

Elevations  determined  on  topography 136,  206 

Transit  readings  in  connection  with  tapeline  measurements 2,  795 

Elevations  determined  by  ordinary  levels 7, 937 

Soundings 79,873 

Stadia  r^idings  to  locate  soundings 29, 268 

Average  number  of  stadia  locations  per  square  mile  of  area  covered 542 

Average  number  of  stadia  elevations  determined  per  square  mile  of  area 

covered 475 

Average  number  of  soundings  per  square  mile  of  hydrography 3, 768 

Average  daily  number  of  stadia  locations  per  topographer 259 

Average  daily  number  of  stadia  elevations  per  topographer 227 

Average  area  completed  daily  per  topographer square  mile. .  0. 48 

Average  length  of  stadia  lines  between  geodetic  points miles. .  .    3. 2 

Average  error  of  closure  of  stadia  lines  (computed)  between  geodetic  points  1  in  1, 042 

BEOONNAISSANCB. 

« 

In  the  latter  part  of  the  field  season  of  1898,  when  the  trian^lation  had  reached 
the  vicinity  of  Aitkin,  Minn.,  great  difficulty  was  experienced  m  the  prosecntion  of 
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tbe  vork  oa  account  of  tlie  fiat  country  and  the  high  timber.    Ab  theee  same  condi- 

tioH  preYul  o^er  tlie  greater  part  of  the  territory  lying  along  the  river  to  the  head 

'^^  v^**  seemed,  advisable  to  discontinue  tnangulation  above  Aitkin  and  Bob- 

sUtatether^OT  &  aeriee  of  tapeline  meaaurements  along  the  river  to  form  a  baaiB  for 

topogfaptucal  'work.;  and  as  a  check  on  this  system  of  meaBurements,  and  for  a  connec- 

^xn  it  itB  tenmmiB,  to  carry  triangolation  across  the  country  from  Brainerd  to  the 

^^  ^vstera,  and  tli^enoe  down  river  as  far  as  the  hills  extend.  As  the  distance  across 

*i»  coontrv  trotn.  Srainerd  to  the  head  waters  is  short  compared  with  the  distance 

abng  the  river  froxn  Aitkin  to  the  head  watera,  and  as  it  seemed  probable  that  the 

work  acTQBB  conntry  could  be  carried  on  in  the  early  part  of  the  seaBon  when  the 

roads  above  Aitkin  are  imnassable,  this  method  ot  proceaure  seemed  to  offer  the  most 

ai^afaciory  aolntioii  of  a  cLifficult  problem. 

In  order  to  ascertain  more  fully  as  to  the  practicability  of  these  plans  and  to  pre> 
lire  ior  th^r  execution.  Assistant  Iki^neer  George  H.  French  was  instructea  to 
isake  an  examination  of  the  country  lying  between  Brainerd  and  the  head  waters  of 
the  river,  and  if  practicable  to  lay  out  a  system  of  triangulation  over  the  same; 
thenoe  to  proceed  do^ra  river  and  make  such  examinations  of  the  river  and  the  country 
adjacent  meTeto  as  would  enable  him  to  determine  as  to  the  practicability  of  making 
the  proposed  tapeline  measurements,  and  advise  concerning  tne  best  methods  of  com- 
pli^mg  the  surveys  and  the  proper  equipment  for  the  parties  prosecuting  them. 

He  came  to  my  camp  on  June  21  ana  was  providea  with  a  team  and  camp  outfit 
He  then  proceeoed  to  Brainerd  and  looked  over  the  country  along  the  Brainerd  and 
Northern  Railroad  to  Walker,  thence  west  to  Park  Rapids,  and  north  to  Lake  Itasca. 
letaming,  lie  went  south  from  Park  Rapids  through  the  Crow  Wing  country  and 
then  east,,  reaching  my  camp  at  Brainerd  on  August  2. 

It  was  then  decided  to  lay  out  a  system  of  triangles  following  substantially  the 
route  traveled  on  his  first  tnp  across  the  country.  This  he  accomplished  in  about 
one  month.  The  system  comprises  fifteen  triangles,  with  sides  averai;in^  about  12 
miles  in  length,  and  extends  to  Lake  Itasca  and  down  the  river  about  2o  miles  to  Be- 
midju  On  September  7  he  left  Lake  Itasca  in  a  small  boat  and  made  an  exploration 
of  the  river  to  Aitkin,  where  he  arrived  at  the  end  of  the  month. 

A  report  of  his  operatibns,  with  descriptions  of  the  country  he  passed  through,  has 
l>een  prepared  and  will  be  used  for  future  reference.    His  investigationB  have  resulted 
in  his  approval  of  the  plans  outlined  above.     It  is  therefore  retL-pectfully  recom- 
mended tnat  work  for  the  coming  season  be  undertaken  in  accordance  therewith. 
Bespectfully  submitted. 

A.  T.  MoBBOW,  Amstant  Engineer* 
Gapt  Mason  M.  Patrick, 

Corps  ofEngineen,  U.  S.  A» 
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Table  No.  1. — Duerepancies  bdween  rendu  ofpreem  and  ordinary  lemU,  jiitibm,  Ilirvn. , 

to  Mifmeapobt,  Mitm, 
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B 
B 
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B.M.3,  oandP.B.M.* 
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B.M.3  "andRB.!!.' 
B.M.^  Zand  P.B.M. 
North  Base  and  P.  B. 
B.M.>4aandP.B.M.» 
B.M.*,  «  and  P.  B.  M. 'lA 

B.M.«<AaBdP.B.M.^  a 

B.M.»  "and  P.B.M.*  • 

B.M.»  ■andP.B.M.«  ■ 

B.M.»  'and  P.B.M.*  Jt 

B.M.*  xandP.B.M.*  • 

B.M.*  "and  P.B.M. a  ■ 

B.M.«  »andP.B.M.»  * 
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B.M.9  «and  P.B.M.A  • 
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B.  M.  »fA  and  P.  B.  M. »  « 

B.M.a  «and  P.B.M.a  • 
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B.M.»« and  P.B.M.'  « 
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B.M.»|»and  P.B.M."  « 

B.  M.  4^  and  P.  B.  M.  8t.  Cloud. 

B.  M.  St.  Gload  and  P.  B.  M.  «f*- 
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M.  "I*  and  P.  B.  M.  ■«»■ 
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B.  M.  *  •  and  P.  B.  M.  Gluck 

B.  M. Cnuck  and  P.  B.  M. Qreat  Northern. 
B.  M.  Great  Northern  and  P.  B.  M.  f* . . . . 
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Number  of  ordinary  level  lines  compared  with  precise  levels 67 

Average  length  of  ordinary  level  lines  between  precise  bench  marks,  .miles.  •    2. 93 
Average  discrepancy feet.  •      •  065 
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TiBLE  No.  2. — SU>pe  of  water  tverface  xa  MMmppi  River  between  tUme  lines,  and  tome 
other painlSj  from  Fbri  SndLing  Miliiary  Betervation  to  Pine  KnoU,  near  Aitkin,  Minn. 


Xzaberoij 


Location  of  itone  line  or  other  point 


:2a  to  261 


267 

2BB 
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270 
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272 
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275 
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2S0 
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2M 
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287 
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905 
806 

997 
806 
809 

310 
311 
312 
813 


316 
816 
&7 
318 
319 
X2D 
821 
322 

3Q 
124 
325 

S5tol68 


1.000  meten  below  Minnehaha  Creek 

At  Lake  Street  Bridce.  Minneapolis 

2S0  feet  below  WaahTngton  Avenue  Bridge, 

Electric  power  bonae 

Head  of  St.  Anthony  Falls 


Thirty-foarth  street,  North  Minneapolis . . . 
Three-fourths  mile  above  Fifty-third  ave- 
nue N. 
One-half  mile  above  Rice  Creek 

1  mile  above  mouth  of  Coon  Creek 

21  miles  below  Anoka  Bridge 

500  meters  above  bridge  at  Anoka 

At  foot  of  Clouquet  InJand 

At  foot  of  Goodwins  Island 

3  miles  below  Elk  River 

At  Elk  River  Ferry 

At  Otse^,  Minn 

175  meters  above  Dimroicks  Island 

3  miles  below  Monticello 

At  lower  end  of  Monticello 

2  miles  above  Monticello 

5  miles  above  Montieel  lo 

At  foot  of  Bear  Island 

6mile8  below  Clearwater 

At  upper  end  of  old  cutoff 

At  Clearwater,  Minn 

3  miles  above  Clearwater 

6  miles  below  8t.  Cloud 

2i  miles  below  Normal  School  building. . . . 

St.  Cloud  Dam 

Fall  at  St.  Cloud  Bam 

Foot  of  Sauk  Rapids 

Head  of  Sauk  Rapids 

4  miles  above  Sauk  Rapids 

U  miles  below  Little  Rock  River 

2^  miles  above  Little  Rock  River 

li  miles  below  Rice,  Minn 

900  meters  above  Russets  Ferry 

One  mile  above  Platte  River 

At  North  Prairie  Ferrv 

At  head  of  McDougalls  Island 

One-fourth  mile  below  Cashs  lAland 

(Survey  incomplete,  stretch  includes  little 

Flails  Dam  and  Pike  Rapids. ) 
>4i  miles  below  town  of  Fort  Ripley 

l|  miles  below  county  line  road 

One-dglith  mile  above  Ndkay  SeUe  River. 

84  miles  above  ruins  of  Fort  Ripley 

2|  miles  below  Crow  Wing  River 

At  old  Crow  Wing  Ferry  landing 

3  miles  above  old  Crow  Wing 

At  mouth  of  Buffalo  Creek 

Lower  part  of  Brainerd 

Brainerd  Dam 

Falls  at  Brainerd  Dam 

8J^  miles  above  Brainei^  Dam 

2|  miles  below  Rabbit  River 

One-half  miieabovemouth  of  Rabbit  River. 

3|  miles  above  mouth  of  Rabbit  River 

One-fourth  mile  above  Dr.  Camp's  place. . . 

U  miles  below  Pine  River 

2i  miles  above  Pine  River 

Three-fourths  mile  below  Tow  Head  Rap- 
ids. 

2  miles  below  Dean  Brook 

U  miles  above  Dean  Brook 

Tnree-fourtlis  mile  above  sharp  bend  at 
Pine  Knoll. 

Vidnt^  of  Pine  Knoll  to  vicinity  of  Min- 
nehaha Park. 

Pine  Knoll  (near  Aitkin)  to  St.  Anthony 
FlaBs. 
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2.49 

1.97 

2.T9 

2.69 

1.87 

2.21 

17.78 

.H) 

.00 

.12 

.61 

.56 

1.74 

2.73 

4.02 

2.91 

1.71 
1.60 

486.00 

894.00 


Mid- 
stream 
distance 
between 
points. 


MOm. 


8.3 

2.5 

.7 

.7 


2.6 
8.2 

2.5 
8.8 
2.5 
8.1 
8.0 
8.1 
8.6 
2.7 
2.9 
8.8 
8.0 
2.9 
2.8 
2.8 
8.2 
2.6 
8.9 
3.8 
8.2 
8.4 
8.1 
2.1 


2.6 
.7 
4.4 
2.1 
8.8 
2.7 
8.4 
8.2 
8.8 
8.1 
8.0 


17.8 
8.1 
8.2 
2.8 
8.2 
8.2 
8.4 
8.2 
8.1 
2.7 


8.7 
2.7 
8.0 
2.8 
8.2 
8.4 
4.1 
8.6 

4.1 
3.5 
8.5 

202.00 

196.00 


Slope 

per 

mile. 


.Ftef. 


2.57 

6.46 

14.97 


1.68 
L81 

L22 
L82 
8.25 
2.68 
L44 
L54 
2.90 
1.42 
2.61 
8.62 
4.00 
8.54 
2.99 
8. 89 
2.28 
2.77 
.81 
.87 
1.51 
2.U 
2.78 
4.05 


.46 
16.29 
1.97 
2.05 
L04 
1.24 
L44 
L89 
Lfl7 
2.75 
6.06 


8.92 

4.96 

L85 

LIO 

.78 

.61 

.65 

.84 

.44 

.82 


Remarks. 


.08^ 
.03 
.04 
.18 
.17 
.51 
.67 
L12 

.71 
.49 
.43 

2.45 

^02 


Foot  of  rapids. 
Below  lower  dam. 
Includes  falls 
and  eontiguoufl 


At  mediom  sla^. 


At  medium  stage. 


Back  water  from 
BralnecdDam. 
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Tablb  No.  Z.— Approximate  elevation  above  ChUf  level  at  BUoxiy-  Min.^  of  some  pwnU 

along  the  river  above  Fbrt  Snelling. 

[Water  surfaces  are  reduced  appiroximately  to  the  lowest  stage  during  the  sommer  of  1899.] 


Elevation 
above  sea. 


Base  of  rail  on  Oieat  Northern  R.  R.  brl( 

Base  of  raU  at  Qreat  Northern  R.  R.  depot,  £lk  River 

Base  of  rail  at  Oreat  Northern  R.  R.  depot,  Monticello 

Base  of  rail  at  Oreat  Northern  R.  R.  depot,  Clearwater 

Base  of  rail  on  Great  Northern  R.  R.  bndge,  St.  Cloud 

Base  of  rail  on  Northern  Pacific  R.  R.  bridge  in  upper  part  of  Little  Falls 

Base  of  rail  on  Northern  Pacific  R.  R.  bridge  in  Brainerd 

Base  of  rail  at  Northern  Pacific  R.  R.  depot,  Aitkin 

Water  surface  at  head  of  St  Anthony  lulls 

Water  surface  at  Anoka  bridge 

Water  surface  at  Elk  River  ferry 

Water  surface  at  Monticello  bridge • 

Water  surface  at  Clearwater  ferry 

Water  surface  at  St.  Cloud  railroad  bridge 

Water  surface  at  Two  Rivers  (Royalton)  bridge 

Water  surface  at  upper  end  of  town  of  Little  Falls. 

Water  surface  at  lower  mouth  of  Crow  Wing  River 

Water  surface  at  Brainerd  railroad  bridge 

Water  sur&ce  at  mouth  of  Pine  River 


Feet. 

826 

894 

932 

962 

1,034 

1.118 

1,211 

1,209 

796 

829 

85.3 

895 

934 

978 

1,029 

1,104 

1,147 

1,154 

1,179 


Tablb  No.  4. 

dbsgrifnonb  of  bench  marks  from  minnbapolib,  minn.,  to  nbab  aitkin|  minn., 

with  klbyations  in  fbbt  above  memphis  datum. 

For  full  descriptionB  of  precise  level,  bench  marks,  and  triangolation  stations  see 
Report  of  1899,  pages  3385  and  3408.  Mean  Gulf  level  at  Bilozi,  Miss.,  adopted  value, 
is  approximately  7.81  feet  above  Memphis  datum. 

The  tile  and  pipe  marks  referred  to  in  the  foUowine  table  consist  of:  A  subsurface 
mark,  which  lis  a  vitrified  clay  slab,  18  by  18  by  4  inches,  buried  about  3}  feet  under 
ground^  with  a  copper  bolt  leaded  into  the  center,  and  a  4-inch  iron  ^ipe,  4  feet  long, 
extendmg  above  tne  surface  and  having  a  brass  cap  bearing  the  inscription  **  Missis- 
sippi River  Commission,''  etc.  Around  the  center  of  both  tile  and  cap  are  inscrip- 
tions designating  the  character  of  the  mark,  thus:  Triangulation  station,  ''U.  @  8.'' ; 

precise  bench  mark,    -g*  A  g'    ordinary  benchmark,  -g  Qg^ 

Bench  marks  are  placed  m  pairs  on  lines,  called  "stone  lines,''  crossing  the  river 
at  intervals  of  about  3  miles. 

The  geographical  positions,  elevations,  and  the  azimuths  and  distances  between 
consecutive  marks  of  the  same  line  are  determined. 

The  triansulation  marks  used  as  bench  marks  are  such  as  came  within  easy  reach  of 
the  precise  level  or  ordinary  level  lines. 

U.  8.  E.  B.  M.  Under  blufi,  on  right  bank,  about  one-half  mile  above  Soldiers  Home. 
Elevation  cap,  716.16  feet 

BIONS  LINE  264. 
[At  Lake  Street  Bridge,  in  lower  part  of  Idnneapolla.] 

^^.  Tile  and  pipe,  one-half  meter  north  of  south  line  of  Marshall  street,  23  meters 
east  of  east  end  of  Lake  8treet  Bridge.  To  ^^y  90^  69^,  394  meters.  Blazed  trees: 
To  15-inch  oak,  36**  KK,  12.9  meters;  to  18-inch  basswood,  331®  4(K,13.6  meters;  to 
12-inch  oak,  306''  4(K,  9. 1  meters.  Elevation  cap  on  pipe,  830.^3  feet;  bolt  in  tile,  826. 53 
feet. 

^^,  Tile  and  pipe,  on  right  bank  17  meters  toward  river  from  west  abutment  of 
Lake  Street  Bridge.  Jn  line  with  pair  of  iron  posts  third  from  abutment  and  6  meters 
from  the  south  poet    tllevation  cap  on  pipe,  802.52  feet;  bolt  in  tile,  798.74  feet 

*'U.  Q  8."  B.M.I.  On  west  abutment  of  Lake  Street  Bridge.  Elevation,  822.82 
feet 

^  Powder  Horn.  Thirty-fourth  street  and  Tenth  avenue  south,  Minneapolis.  Ele- 
vation cap  on  pipe,  874.8  feet;  bolt  in  tile,  870.79  feet 

City  datum  of  Minneapolis:  Elevation,  718.09  feet 
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STONE  LINE  265. 
[At  Twentieth  aYeniie  south.] 

^1*,  P.  B.  M.  In  southeast  Minneapolis,  near  right  of  way  of  Great  Northern  Rail- 
way, 200  meters  below  east  end  of  bridge.  Elevation  cap  on  pipe,  805.32  feet;  bolt 
in  tile,  801.34  feet 

*f  *.  Copper  bolt  leaded  vertically  in  next  to  top  stepping  stone  in  rock  abutment 

of  Northern  Pacific  Railway  bridge,  on  river  end  of  abutment.    Abutment  is  on  north 

line  of  Twentieth  avenue  south.     B.  M.  marked  "U.  0  S."     Elevation,  822.76  feet. 

Base  of  rail,  Mhmeapolis  Union  Depot    Elevation,  821.06  feet. 

Base  of  rail.  Great  Northern  passenger  station,  east  Minneapolis.     Elevation, 

811.74  feet 

Base  of  rail,  Kenwood  station,  Minneapolis  and  St  Louis  Railroad.    Elevation. 
873.06  feet 
Base  of  rail,  Minnehaha  railway  station.    Elevation,  821.59  feet 
Base  of  rail,  east  end  Chicago,  Milwaukee  and  St  Paul  Railway  bridge.    Eleva- 
tion, 848.31  feet 
Base  of  rail,  west  end  Northern  Pacific  Railway  bridge.    Elevation,  825.37  feet 
Base  of  rail,  east  end  Minnesota  and  Wisconsin  RailnMui  bridge.    Elevation,  S13.52 
feet 
Base  of  rail,  east  end  Stone  Arch  Bridge.    Elevation,  812.12  feet 
Base  of  rail,  east  end  Great  Northern  Kailwav  bridge.    Elevation,  83^.91  feet 
@  Windom,  near  Windom  Park,  northeast  Minneapolis.    Elevation  cap  on  pipe, 
963.45  feet;  bolt  in  tile,  959.47  feet 

srroNB  UNS  266. 
[At  Thirty-fourth  street,  north  Minneapolis.] 

*}*,  P.  B.  M.  On  top  left  bank  of  river  at  Twentj^-eeventh  avenue,  northeast  Min- 
neapolis.   Elevation  cap  on  pipe,  841.30  feet;  bolt  m  tile,  837.31  feet. 

^4^.  Tile  and  pipe,  one-fourth  meter  north  of  an  east  and  west  fence  on  property 
belonging  to  Nelson  Reeves.  Fence  is  center  line  of  Thirty-fourth  street  north  in 
Minneapolis.  About  43  meters  back  from  bank  of  river..  Elevation  cap  on  pipe, 
828.39  feet;  bolt  in  tile,  824.38  feet. 

@  Peck.  Tile  and  pipe,  on  top  of  ridge  on  Thirty-sixth  avenue  north,  Minneapolis. 
Elevation  cap  on  pipe,  948.80  feet;  bolt  in  tile,  944.80  feet.     . 

Base  of  rail  on  west  end  Soo  Line  Railway  bridge.    Elevation,  841.28  feet 

erroNE  line  267. 

[AbcNit  thiee-fboxthfl  mile  ahove  Fifty-third  avenue  north  in  Minneapolis  and  one-fourth  mile  above 

center  line  of  section  l,  right  bank,  and  section  27,  on  left  bank.] 

^f^,  P.  B.  M.  On  left  bank,  130  meters  from  river  at  roadside,  three-fourths  mile 
above  upper  limits  of  Minneapolis.  Elevation  cap  on  pipe,  842.74  feet;  bolt  in  tile, 
838.78  feet. 

^1^.  Tile  and  pipe,  on  top  of  right  bank  on  property  belonging  to  J.  D.  Taylor,  60 
meters  northeast  of  Taylors  bam  and  about  75  meters  east  of  public  road.  To  ^\ 
280**  09^,  352  meters.  Blazed  trees:  To  18-inch  oak,  6**  40^,  18.2  metere;  to  10-inch 
oak,  207^  25^  12  meters;  to  10-inch  oak,  160°  55^,  18.8  meters.  Elevation  cap  on  pipe, 
834.88  feet;  bolt  in  tUe,  830.87  feet 

STONB  UNB  268. 
[One-half  mile  above  Fridley's  mill.] 

^^,  P.  B.  M.  Tile  and  pipe,  on  left  bank,  120  meters  back  from  river  and  one-half 
mile  above  Fridley's  mill,  at  mouth  of  Rice  Creek.  Elevation  cap  on  pipe,  858. 38  feet; 
bolt  in  tile,  854.40  feet 

-*f*.  Tile  and  pipe,  one-half  meter  southwest  of  corner  of  fence  on  i)roperty  of  Thomas 
Warwick,  on  west  side  of  public  road,  480  meters  north  of  Warwick  post-oflBce  and 
400  meters  from  river.    Elevation  cap  on  pipe,  851.76  feet;  bolt  in  tile,  847.78  feet. 

STONE  LINE  269. 
[Two  hundred  meters  above  the  head  of  Dunn  Island  and  1  mile  above  the  mouth  of  Coon  Creek.] 

■*|*,  P.  B.  M.  Tile  and  pipe,  at  edge  of  timber  on  left  bfik  of  river  opposite  head 
of  Dunn  Island,  200  meters  from  river.  Elevation  cap  on  pipe,  846.40  feet;  bolt  in 
tile,  842.45  feet 

BNQ  1900 ^289 
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Af*.  Tile  and  pipe,  on  top  of  right  bank  on  property  belon^ns  to  J.  Weaver,  260 
meters  above  his  house,  1  meter  south  of  a  granite  bowlder  which  stands  on  top  of 
the  bank.    Elevation  cap  on  pipe,  851.89  feet;  bolt  in  tile,  847.90  feet 

8T0NB  Lnm  270. 
[About  21  mllee  below  the  Anoka  wagon  bridge.] 

^^,  p.  B.  M.  Tile  and  pipe,  on  top  of  left  bank  near  east  and  west  fence,  145  meters 
west  of  section  comer  17,  lo,  20,  21.  Elevation  cap  on  pipe,  867.48  feet;  bolt  in  tile, 
863.51  feet. 

^^,  Tile  and  pipe  on  property  belonging  to  G.  Peterson,  li  meters  south  of  his 
northeast  comer,  which  is  at  comer  of  fence  on  section  line,  east  and  west,  between 
sections  28  and  33,  T.  119  N.,  R.  21  W.,  on  west  side  of  road,  255  meters  west  of 
right  bank  of  river.  To  18-inch  oak  (blazed),  219*>  04',  7.7  meters,  to  ^^  239*  65^ 
519.6  meters.    Elevation  cap  on  pipe,  868.06  feet;  bolt  in  tile^  864.10  feet 

High-wat^  mark  at  Anoka  bridge,  spring  of  1899.    Elevation,  840.76  feet 

STONK  uinB  271. 
[Five  hundred  meten  above  the  Anoka  wagon  bridge.] 

^^,  p.  B.  M.  Tile  and  pipe  on  south  side  of  Rice  street,  Anoka.  60  meters  from 
river  and  550  meters  above  bridge.  Elevation  cap  on  pipe,  853.42  teet;  bolt  in  tile 
849.44  feet. 

HK  Tile  and  pipe  in  Champlin,  500  meters  above  bridge,  30  meters  back  of  top  of 
bank,  one-half  meter  south  of  fence  on  upper  line  of  Fnmk  Johnson's  property,  at 
northeast  comer  of  patch  of  timber.  To  ^  201^  36',  314.6  meters;  to  15-inch  ash 
328°  11^,  4  meters.    Elevation  cap  on  pipne,  846.38  feet;  bolt  in  tile,,  842.42  feet 

®  Johnson.  Tile  and  pipe  on  hill,  3  miles  above  Champlin,  one-fourth  mile  back 
of  forks  of  road.    Elevation  cap  on  pipe,  942.45  feet;  bolt  m  tile,  938.47  feet 

STONE  LINK  272. 
[Three  znlles  above  Anoka,  at  foot  of  Olouquet  Island.] 

^,  P.  B.  M.  Tile  and  pipe,  1  meter  west  of  road  fence,  one-half  mile  from  left 
banK  of  river,  opposite  foot  of  Clouquet  Island.  Elevation  cap  on  pipe,  868.44  feet, 
bolt  in  tile,  864.48  feet  ' 

^^.  lile  and  pipe  on  right  bank,  100  meters  below  the  foot  of  Clouquet  Island,  on 
top  of  high  bank,  6^  meters  back  of  fence  running  alonjc;  slope  of  bank,  on  grassy 
spot  where  bank  makes  a  sharp  turn.  To  ^^  188^  03^,  1,017.8  meters.  Blazed  trees : 
To  10-inch  oak^  255°  48^  4.4  meters;  to  9-inch  oak  in,  comer  fence,  155**  58''^  7.2 
meters.    Elevation  cap  on  pipe,  879.07  leet;  bolt  in  tile,  875.09  feet 

STONB  LINB  273. 
[About  1  mile  below  Dayton,  Minn.,  at  foot  of  Ooodwina  Island.] 

^,  P.  B.  M.  Tile  and  pipe  on  north  side  of  right  of  way  of  Great  Northern  Rail- 
wstyj  three-fourths  mile  below  Itasca  Station,  and  one-fourth  mile  below  schoolhouse. 
Elevation  cap  on  pipe,  891.32  feet;  bolt  in  tile,  887.35  feet. 

^i^.  Tile  and  pipe,  one-half  meter  south  of  wire  fence  cmi  high  grassy  knob,  on 
property  of  Alex.  Bouley  and  Hubert  Thibodeau,  70  meters  back  of  chute  behind 
Goodwins  Island,  100  meters  above  foot  of  island,  on  east  brow  of  hiU.  Elevation 
c^pon  pipe,  900.80  feet;  bolt  in  tile,  896.84  feet 

^{0  GUifanV  TW^  and  pipe  in  edge  of  timber  on  high  ridge  about  1  mile  above 
Daytbfiy  Minn.,  dil^ectly  opposite  head  of  Dayton  IskSid.  Elevation  cap  on  pipe, 
942.27  feet;  bolt  in  tile,  938.30  feet. 


'It.'   .  i 

ixM-  ..■  ::.  .  ,.  ,v    ..  ffroniB  LINE  274. 


[Three  miles  below  Elk  River,  Minnesota,  and  one-fourth  mile  below  Island  No.  200.] 

r^^  f;  B.  M.  Jile  and  piwB  on.lpft  bank,  one-fourth  mile  back  from  river,  and  3 
nilles  below  Elk  !River:  ^3£  meters  southeast  of  Stimson's  house.  Elevation  cap  on 
pipe,^  397.09:f^t;'  boltin  ttb,  89S.18  feet 

ii^;  <iril&aiid  pifie  oq  Tight  «fe>ttnk,  i3i&  nj^per  end  of  high  ridge,  40  meters  back  from 
river,  on  property  of  Otove  Chouinord,  one-half  meter  north  of  a  wire  fence  runnin^^ 
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neariy  east  and  west,  on  section  26,  T.  21 N.,  H.  23  W.  To  ^l^  234**  24^  578.8  meters; 
to  highestpoint  on  bowlder,  178°  2y,  6.2  meters;  to  3-inch  basswood,  77°  55^,  5.8 
meters.    Elevation  cap  on  pipe,  894.09  feet;  bolt  in  tile,  890.12  feet. 

STOMX  UNS  275. 
[One  hnndred  meters  below  Terry  Tending  in  lower  end  of  town  of  Elk  River.] 

^^f  p.  B.  M.  Tile  and  pipe  in  lower  part  of  town  of  Elk  River,  one-half  meter 
toward  river  from  right-of-way  fence;  150  meters  below  road  leading  down  hill  to 
feny.    Elevation  ca^  on  pipe,  902.71  feet;  bolt  in  tile,  898.75  feet. 

^K  Tile  and  pipe  in  pasture,  one-fourth  meter  east  of  a  north  and  south  fence  along 
wagon  road  running  south  from  fen^,  75  meters  from  ferrv  landing,  on  right  bank 
oppoeite  lower  end  of  town  of  Elk  River,  5  meters  south  of  angle  in  fence.  To  ^^ 
2%°  49^,  313.9  meters;  to  18-inch  hackberry,  278°  58^  10.5  meters;  to  18-inch  ash, 
226°  48^,  13.8  meters;  to  12-inch  oak,  174°  18^,  9.7  meters.  Elevation  cap  on  pipe, 
868.98  feet;  bolt  in  tile,  865.01  feet. 

Base  of  rail  at  Great  Northern  depot,  Elk  River.    Elevation,'  901.67  feet 

Base  of  rail  at  Northern  Pacific  depot,  Elk  River.    Elevation,  908.01  feet 

STONE  LINB  276. 
[At  Otaego,  Minn.,  100  meters  below  ferry.] 

H^,  P.  B.  M.  Tile  and  pipe  on  east  side  of  road  running  to  ferry  landing  opposite 
Otsego,  Minn.;  200  meters  Dack  from  river.  Elevation  cap  on  pipe,  908.98  feet;  bolt 
in  tile,  905.03  feet 

^.  Tile  and  pipe  in  east  and  west  street  in  Otsego,  Minn.,  one-half  meter  south 
of  wire  fence  along  north  line  of  street,  85  meters  south  of  river;  124  meters  east  6f 
east  line  of  north  and  south  street  running  to  ferry;  10  meters  east  of  line  of  east  side 
of  church.  To  ^^  186°  54^,  441.4  meters.  Blazed  trees:  To  10-inch  popUr,  307°  00^, 
25.8  meters.     Elevation  cap  on  pipe,  910.44  feet;  bolt  in  tile,  906.48  leet 

®  Davis  Island.  Tile  and  pi^  on  top  of  left  bank  of  river,  one-half  mile  above 
Otsego  Ferry,  and  one-fourth  mile  below  Davis  Island.  Elevation  cap  on  pipe,  915.87 
feet;  bolt  in  tile,  911.90  feet 

®  Baker.  Tile  and  pipe  on  top  of  high  wooded  bluff,  3  miles  above  Otsc^,  Minn., 
and  directly  opposite  the  head  of  Dimmicks  Island.  Elevation  cap  on  pipe,  968.49 
feet;  bolt  in  tQe,  964.53  feet 

STONB  LINE  277. 

[One  hundred  and  feventy-flye  meteri  above  head  of  DinunickB  Ldand,  and  8  mlloi  above  Otsego, 

Minn.] 

^^,  p.  B.  M.  Tile  and  pipe,  on  left  bank^  100  meters  from  river  and  200  meters 
above  Jiead  of  Dimmicks  Island.  Elevation  ^cap  on  pipe,  902.65  feet;  bolt  in  tile; 
898.70  feet 

^^.  TUe  and  pipe  on  top  of  right  bank  3  miles  above  Otsego,  Minn.,  and  about  100 
meters  above  the  head  of  Dimmicks  Island;  1  meter  wei^  of  comer  of  fence,  on 
property  of  N.  E.  Baker;  in  section  11,  T.  121  N.,  R.  24  W.;  in  northeast  comer  of 
cultivated  field.    Elevation  cap  on  pipe,  922.63  feet;  bolt  in  tile,  918.66  feet 

STONB  LINB  278. 
[Three  mllei  below  lower  Umlt  of  Monticello  and  600  meters  above  the  head  of  Browns  Island.! 

^^J  p.  B.  M.  Tile  and  pipe,  600  meters  back  from  left  bank  of  river,  3  miles  below 
lower  end  of  Monticello;  on  north  side  of  public  road,  270  meters  below  H.  C.  John- 
son's house.    Elevation  cap  on  pipe,  937.30  feet;  bolt  in  tile,  933.39  feet. 

^^,  Tile  and  pipe,  40  meters  oack  from  right  bank  of  river,  550  meters  above  the 
head  of  Browns  Island;  in  pasture,  5  meters  west  of  comer  of  fence;  on  property  of 
John  0.  Nelson;  section  8,  T.  121  N.,  R.  24  W.  Elevation  cap  on  pipe,  924.15  feet; 
bolt  in  tile,  920.18  feet 

STONB  LINB  279. 
[At  lower  end  of  the  town  of  Monticello,  at  the  upper  limit  of  a  city  park  nsed  for  picnic  gronndB.] 

H^,  P.  B.  M.  Tile  and  pipe  opposite  lower  end  of  Monticello,  on  river  side  of  pub- 
lic road,  90  meters  above  W.  M.  Taft's  house.  Elevation  cap  on  pipe,  944.71  feet; 
bolt  in  tile,  940.75  feet. 
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^^.  Tile  and  pipe  in  eastern  end  of  Monticello,  130  meters  back  from  old  ferry 
landing  on  right  bank,  one-half  meter  east  of  west  line  of  Washington  street,  between 
First  street  and  Broadway,  68  meters  from  Broadway.  Elevation  cap  on  pipe,  946.83 
feet;  bolt  in  tile,  942.86  feet. 

Base  of  rail  at  Great  Northern  Railway  depot,  Monticello.    Elevation,  940.03  feet. 

STONB  UNB  280. 
[Two  mllei  above  liontioello,  l£lim.,  and  1,000  meten  below  Lanei  Island.] 

^^f  p.  B.  M.  Tile  and  pipe  460  meters  back  from  left  bank  of  river  and  1,000  meters 
below  the  foot  of  Lanes  Island,  39  meters  south  from  angle  in  public  road.  Eleva- 
tion cap  on  pipe,  960.^  feet;  bolt  in  tile,  957  feet.  *  * 

H^,  Tile  and  pipe  1,000  meters  below  foot  of  Lanes  Island,  in  small  oak  timber  on 
high  ridge,  70  meters  back  from  river  and  about  25  meters  above  where  ndgfd  leaves 
river,  440  meters  below  house  on  property  of  N.  G.  Skarman,  on  section  3,  T.  121  N., 
B.  25  W.  To^^  234**  56^,  635.6  meters;  to  4-inch  oak  75''  23^  2.4  meters;  to  4-inch 
oak  18®  OS"",  2.6  meters.    Elevation  cap  on  pipe,  947.41  feet;  bolt  in  tile,  943.44  feet. 

STONS  UNB  281. 
JFlve  milei  above  Monticello  and  440  meten  above  Island  No.  168.] 

H^,  P.  B.  M.  Tile  and  pipe,  5  miles  above  Monticello;  900  meters  back  from  left 
bank  of  river,  in  fence  comer  on  west  side  of  public  road;  on  property  of  Henry 
Castle.    Elevation  cap  on  pipe.  959.45  feet;  bolt  m  tile,  955.47  feet. 

^^.  Tile  and  pipe,  on  rl^ht  bank,  on  slope  of  high  ridge  near  top,  45  meters  back 
from  river,  one-quarter  mile  above  head  of  Island  No.  163,  about  50  meters  above 
apoint  opposite  upper  end  of  piling  which  runs  from  left  bank  to  head  of  Island 
No.  163.  To  ^^  196*»  23^  1,175.2  meters.  Blazed  trees:  To  8-inch  oak,  270**  06', 
12  meters;  to  9-inch  oak,  97^.41',  7.7  meters;  to  12-inch  oak,  141^  26^,  9.5  meters. 
Elevation  cap  on  pipe,  965.75  feet;  bolt  in  tile,  961.77  feet 

STONB  LINB  282. 
[Forty  meten  below  Bear  lUand.] 

^,  P.  B.  M.  Tile  and  pipe,  one-fourth  mile  northeast  of  foot  of  Bear  Island,  on 
south  side  of  public* road,  about  70  meters  below  John  Dyson's  house.  Elevation 
cap  on  pipe,  976.75  feet;  bolt  in  tile,  972.80  feet. 

^K  Tile  and  pipe,  on  east  side  of  public  road,  one4ialf  meter  from  north  and 
south  fence,  70.3  meters  from  corner  where  this  fence  turns  west  on  east  and  west 
road,  300  meters  from  top  of  right  bank  of  river  and  95  meters  south  of  John  Sende's 
house;  section  14,  T.  122,  R.  26.  Elevation  cap  on  pipe,  956.19  feet;  bolt  in  tile, 
952.23  feet. 

STONB  LINB  283. 

[Six  miles  below  Clearwater,  at  foot  of  itralght  reacb  where  river  makes  a  sharp  bend  to  tlie 

northeast] 

^,  P.  B.  M.  Tile  and  pipe,  on  south  side  of  public  road,  about  2}  miles  above  Bear 
Islaiid  and  Ijf  miles  back  from  left  bank  of  river,  42  meters  below  forks  of  road. 
Elevation  cap  on  i)ipe,  981.54  feet;  bolt  in  tile,  977.57  feet. 

^K  Tile  and  pipe,  about  30  meters  back  from  left  bank  of  river  on  high  ground 
back  of  lai^ge  bunch  of  ash  and  box  elders,  which  stands  on  bank  of  river;  about  150 
meters  below  lower  end  of  high  sand  ridge  which  nms  nearly  straight  for  500  meters; 
about  three-fourths  mile  below  Island  No.  158.  To  @  River  Bank  340°  55^  489.1 
meters.  Blazed  trees;  to  15  inch  oak  74°  16^,  7  meters;  to  18  inch  oak  167°11'',  5.6  meters; 
to  12  inch  oak  203°  16^,  6  meters.  Elevation  cap  on  pipe,  947.89  feet;  bolt  in  tile, 
943.91  feet. 

^S  ^  =  @  Biver  Bank.  Tile  and  pipe,  150  meters  back  from  ri^ht  bank  of  river, 
on  top  of  high  ridge,  opposite  lower  end  of  straight  reach  where  nver  makes  a  sharp 
bend  to  the  northeast.    Elevation  cap  on  pipe,  1002.41  feet;  bolt  in  tile,  998.42  feet 

STONB  LINB  284. 
[Three  miles  below  Clearwater  at  cut-off,  opposite  month  of  Fish  Greek.] 

^^,  P.  B.  M.  Tile  and  pipe  on  south  side  of  public  road,  about  3  miles  below 
Clearwater  and  about  three-iourths  mile  back  from  left  bank  of  river,  near  north  and 
south  section  line.    Elevation  cap  on  pipe,  991.34  feet;  bolt  in  tile,  987.37  feet 
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J^.  Tile  and  pipe,  on  left  bank  of  river  3  miles  below  Clearwater,  on  high  bank. 
7  meters  back  from  edge;  half  mile  above  cut-off  and  about  50  meters  below  high 
aand  mound.     Elevation  cap  on  pipe,  971.40  feet;  bolt  in  tile,  967.44  feet. 

2p.  =  @  Benson.  Tile  and  pipe  on  right  bank  of  river,  about  3}  miles  below 
Clearwater,  on  top  of  high  bazik  southeast  of  old  cut-off.  Elevation  cap  on  pipe, 
mM  feet;  bolt  in  tile,  992.70  feet 

Base  of  rail  at  Great  Northern  depot,  Clearwater.    Elevation,  970.07  feet 

STONE  UNB  285. 
[275  meten  aboVe  ferry  at  Clearwater,  Minn.] 

H^,  P.  B.  M.  Tile  and  pipe,  opposite  upper  end  of  Clearwater,  250  meters  from 
river,  215  meters  above  road  leading  down  to  ferry;  1}  meters  north  of  fence.  Ele- 
vation cap  on  pipe^  966.17  feet;  bolt  in  tile,  962.20  feet 

^3~-  Tile  and  pipe  in  Clearwater,  280  meters  above  the  ferry  landing;  about  140 
meters  above  mouth  of  Clearwater  creek;  in  lot  5,  blo<;k  11 ;  60  meters  from  river  and 
about  20  meters  from  railway  track;  20  meters  from  southwest  comer  of  old  deserted 
hotel  building,  6  meters  from  southeast  comer  of  bam.  Elevation  cap  on  pipe, 
967.98  feet;  bolt  in  tile,  964.02  feet 

@  Clearwater.  Tile  and  pipe  on  right  bank  of  river  about  one  mile  above  Clear- 
water; in  oak  timber,  15  meters  from  4x)p  of  high  bank. .  Elevation  cap  on  pipe, 
1007.47  feet;  bolt  in  tUe,  1003.52  feet 

•  STONE  LINB  286. 
[About  3  milea  above  Clearwater,  at  head  of  School  Section  Island.] 

H^,  P.  B.  M.  Tile  and  pipe,  in  jack  oak  timber  on  left  bank  of  river  opposite  head 
of  School  Section  Island,  aoout  3  miles  above  Clearwater,  230  meters  back  from  river. 
Elevation  cap  on  pipe,  1,011.54  feet;  bolt  in  tile,  1,007.58  feet. 

Hf  •  Tile  and  pipe,  40  meters  back  Ihrom  right  bank  of  river,  opposite  head  of  School 
Section  Island,  3  miles  above  Clearwater,  Minn. ;  50  meters  below  two  large  elms 
that  stand  on  high  bank;  on  property  of  C.  T.  Bigsby.  Elevation  cap  on  pipe,  959.24 
feet;  bolt  in  tile,  955.28  feet 

STOMB  LINE  287. 
[Abont  6  miles  below  St.  Cloud  and  about  1  mile  below  St  Augusta  Church.] 

^^,  P.  B.  M.  Tile  and  pipe,  6  miles  below  St.  Cloud  on  south  side  of  public  road, 
nearly  east  of  St  Augusta  church;  at  junction  of  fences,  130  meters  north  of  house  of 
Mrs.  Carrie  Bowen,  one-half  mile  back  from  left  bank  of  river.  Elevation  cap  on 
pipe  1,020.87  feet;  bolt  in  tile,  1,016.92  feet 

^^.  Tile  and  pipe,  550  meters  back  from  left  bank  of  river,  about  1  mile  below 
point  opposite  St.  Augusta  church;  one-half  meter  north  of  an  east  and  west  fence 
which  separates  sections  30  and  31;  60  meters  east  of  junction  of  fences  (north  and 
south  and  east)  on  high  ridge;  on  property  of  Greorge  Sheffenberg.  Elevation  cap 
on  pipe,  1,024.52  feet;  bolt  in  tile,  1,020.55  feet 

^  =  @,  St  Augusta.  Tile  and  pipe,  on  top  of  right  bank  of  river,  about  one-half 
mOe  northeast  of  St  Augusta  church,  380  meters  below  mouth  of  Johnson  creek. 
Elevation  cap  on  pipe,  1,022.89  feet;  bolt  in  tile,  1^018.92  feet 

STONB  LINE  288. 

[About  2|  mfles  below  Normal  School  at  St  Cloud  and  800  meten  below  lower  end  of  "Thousand 

Islands.'^ 

H*>  P.  B.  M.  Tile  and  pipe  about  200  meters  back  of  left  bank  of  river,  about  300 
meters  below  foot  of  "Tnousand  Islands;"  one-half  meter  south  of  east  and  west 
fence,  27i  meters  east  of  junction  of  fences.  Elevation  cap  on  pipe,  1,036.89  feet; 
bolt  in  tile,  1,032.93  feet. 

H^,  Tile  and  pipe,  5  meters  back  from  top  of  high  sand  bank  on  left  bank  of  river 
about  300  meters  below  foot  of  "Thousand  Islands;"  on  property  of  H.  Kilian  a;^d 
abont  100  meters  above  his  house;  opposite  head  of  Island  No.  139;  3  meters  west  of 
comer  of  fence.  To  ^P  239°  00^,  614.6  meters.  Blazed  trees:  to  6-inch  oak,  270° 
ly,  3.2  meters;  to  6-inch  oak,  62°  34^.  4  meters;  to  5-inch  oak,  111°  49^,  6.5  meters. 
Ovation  cap  on  pipe,  996.94  feet;  bolt  in  tile,  992.99  feet 
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8TONS   LINK  289. 
frhiee  bloclu  below  upper  wagon  bridge  at  St  Cloud.  Minn.] 

^^,  P.  B.  M.  Tile  and  pipe  in  East  St.  Cloud,  Minn.,  630  meters  below  wa^n 
bridge;  5  meters  back  from  top  of  bank  and  15  meters  south  of  a  ravine.  Elevation 
cap  on  pipe,  1023.16  feet;  bolt  in  tile,  1,019.20  feet 

H^.  Tile  and  pipe,  9  meters  north  of  north  line  of  Third  street,  on  top  of  right 
bank  of  river,  about  20  meters  back  from  lai^  pines  which  stand  on  slope  of  bflmk. 
To  ^  253''  30^,  272  meters.  Blazed  trees:  to  15-inch  oak,  162'',  1.2  meters;  to  9-inch 
oak,  299^^,  1.3  meters;  to  18-inch  oak,  36^*,  1.6  meters.  Elevation  cap  on  pipe,  1,039.20 
feet;  bolt  m  tile,  1,035.21  feet 

St  Qoud  City  B.  M.  ''Edelbrock."    Elevation,  1,045.03  feet 

Base  of  rail  at  Great  Northern  passenger  station,  St  Oloud.  Elevation,  1,050.91 
feet. 

Base  of  rail  at  Great  Northern  freight  depot,  St  Cloud.    Elevation,  1,047.52  feet 

Base  of  rail  at  west  end  Great  Northern  Railway  bridge,  St  Cloud.  Elevation, 
1,041.69  feet 

Base  of  rail  at  Northern  Pacific  passenger  station,  East  St  Cloud.  Elevation, 
1,034.31  feet 

Base  of  rail  at  Northern  Pacific  depot,  Sauk  Rapids.    Elevation,  1,013.01  feet 

BTONB  LINB  290. 
[Eighty  meters  below  foot  of  Clark  Island,'  1  mile  above  Sank  Rapids,  Minn.] 

^^f  P.  B.  M.  Tile  and  pipe  on  left  bank,  one  mile  above  Sauk  Rapids,  in  northwest 
corner  of  a  small  cultivated  field,  100  meters  below  foot  of  Clark  Island.  Elevation 
cap  on  pipe,  1,012.87  feet;  bolt  in  tile,  1,008.91  feet 

^^.  Tile  and  pipe  on  rieht  bank,  about  1  mile  above  Sauk  Rapids,  Minn.;  75 
meters  from  river  and  directly  opposite  foot  of  Clark  Island;  on  property  of  WilHam 
Connel  and  125  meters  below  his  house.  Elevation  cap  on  pipe,  1,019.24  feet;  bolt 
in  tile,  1,015.26  feet 

srroNB  UNB  291. 
[About  4  miles  above  the  town  of  Sauk  Baplds,  at  the  foot  of  Watab  Rapids.] 

^,  P.  B.  M.  Tile  and  pipe,  at  comer  of  fence  on  west  side  of  public  road  about 
4  miles  above  town  of  Sauk  Rapids,  125  meters  back  from  left  bank  of  river,  at  foot 
of  Watab  Rapids.    Elevation  cap  on  pipe,  1,037.06  feet;  bolt  in  tile,  1^.08  feet 

^f^.  Tile  and  pipe  5  meters  back  from  top  of  rieht  bank,  at  foot  of  Watab  Rapids, 
520  meters  below  loot  of  Millers  Island;  on  high  bank,  70  meters  below  foot  of  small 
island,  and  20  meters  above  a  small  ravine.    To  ^{^,  265®  24^,  330  meters.    Blazed 
trees:  To  5-inch  oak,  181®,  2  meters;  to  6-inch  oak,  313®^  5  metera;  to  6-inch  oak,  115®, ' 
6.5  meters.    Elevation  cap  on  pipe,  1,027.84  feet;  bolt  m  tile,  1,023.87  feet 

BTONB  LCNB  292. 
[About  three-fourths  mile  below  a  large  granite  knob  known  as  "  Little  Hook."] 

^P,  P.  B.  M.  Tile  and  pipe  on  west  side  of  public  road  about  one-fourth  mile 
south  of  a  large  granite  knob  ('' Little  Rock  ") ;  oOO  meters  east  of  left  bank  of  river. 
Elevation  cap  on  i)ipe,  1,035.04  feet;  bolt  in  tile,  1,031.08  feet 

2  p.  Tile  and  pipe  on  right  bank,  60  meters  from  river,  one-half  meter  east  of 
north  and  south  fence,  65  meters  north  of  comer  of  fence;  opposite  foot  of  slough  on 
opposite  side  of  river,  about  three-fourths  mile  below  large  granite  knob,  on  property 
of  J.  S.  Stevenson.    Elevation  cap  on  pipe,  1,047.77  feet;  bolt  in  tile,  1,043.80  feet 

OTONB  LINB  298. 
[About  one-half  mile  above  Brockaway  Schoolhouse  No.  7,  and  about  4i  miles  below  Rice,  Minn.] 

^fA,  P.  B.  Mi  Tile  and  pipe  10  meters  back  from  left  bank  of  river,  4}  miles  below 
Rice,  Minn. ,  on  property  of  J.  H:  Anderson.  Elevation  cap  on  pipe  1,042. 13  feet;  bolt 
fntile,  1,038.15  feet 

^^.  Tile  and  pipe  on  right  bank  of  river,  at  junction  of  fences,  320  meters  back 
from  river,  900  meters  north  of  schoolhouse  "Brockaway  No.  7,"  at  northwest  cor- 
ner of  patch  of  timber,  about  500  meters  below  Mr.  Gregory's  house.  To  ^^,  253®  30^, 
513.7  meters.  Blazed  trees:  To  24-inch  oak,  289®  30^,  32.5  meters;  to  20-inch  oak, 
824®  45'',  37.4  meters.    Elevation  cap  on  pipe,  1,049.48  feet;  bolt  in  tile,  1,045.49  feet. 
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River  base.  Tile  and  pipe  on  top  of  river  bank,  on  west  side  of  public  road, 
aboat  2  miles  south  of  Rice,  Minn.,  8  meters  south  of  section  line.  Elevation  capon 
pipe,  1,063.52  feet;  bolt  in  tile,  1,059.54  feet. 

STONS  UNB  294. 
[About  li  miles  below  Rloe,  Minn.] 

^}^,  P.  B.  M.  Tile  and  pipe,  on  east  side  of  public  road,  about  1}  miles  south  of 
Rice,  Ifinn.,  275  meters  oack  from  left  bank  of  river.  Elevation  cap  on  pipe, 
1,065.52  feet;  bolt  in  tile,  1,061.54  feet 

^^.  Tile  and  pipe  about  1}  miles  south  of  Rice,  Minn.,  30  meters  back  of  right 
bank  of  river,  nearly  south  of  where  road  from  Rice  strikes  high  bank;  about  100 
meters  above  a  jnavel  bar  and  600  meters  above  a  large  island.  To  ^}^,  204°  58^, 
480.2  meters.  Blazed  trees:  To  18-inch  basswood,  228"*  54^,  6  meters;  to  15-inch 
40"*  54^,  2  meters;  to  24-inch  basswood,  132°  14^,  18.7  meters.  Elevation 
on  pipe,  1,030.28  feet;  bolt  in  tile,  1,026.29  feet 

8T0NB  UNB  295. 

Riiiie  bimdred  and  fifty  metexs  above  RiuBella  F^rry  and  one-ball  mile  above  road  leading  weet  from 

Rice.] 

^f*-,  P.  B.  M.  Tile  and  pipe  on  west  side  of  public  road,  460  meters  from  left  bank 
of  river  and  520  meters  north  of  road  leading  west  from  Rice  to  Russells  Ferry. 
Elevation,  cap  on  pipe,  1,064.13  feet;  bolt  in  tile,  1,060.16  feet. 

^4^.  Tile  and  pipe  on  right  bank,  in  timber,  7  meters  back  from  top  of  bank,  1,000 
meters  above  Russells  Ferry,  250  meters  above  junction  of  roads,  180  meters  below 
ienoe  comer  on  east  side  of  road.  To  ^)^.  283"^  16^,  761.7  meters.  Blazed  trees:  To 
I2-iiich  oak,  354''  30^,  3.5  meters;  to  ^inch  oak,  86°  30^,  6.2  meters;  to  12-inch  oak, 
163''  45^,  8  meters.    Elevation  cap  on  pipe,  1,061.77  feet;  bolt  in  tile,  1,057.80  feet. 

OTONB  LINE  296. 
[About  1  mile  above  the  mouth  of  Platte  River  and  100  meters  above  Island  No.  88.] 

^A,  P.  M.  B.  Tile  and  pipe,  60  meters  back  from  left  bank  of  river,  about  1  mile 
above  the  mouth,  of  Platte  Kiver,  opposite  head  of  Island  No.  88,  230  meters  below 
house  of  J.  H.  Higgins.    Elevation  cap  on  pipe,  1,056.14  feet;  bolt  in  tile,  1,052.18  feet. 

^1^,  l^le  and  pipe  on  river  side  of  pubhc  road,  opposite  head  of  Island  No.  88,  100 
meters  from  waters  edge,  one-half  meter  south  of  vard  fence,  and  11  meters  west 
from  southeast  comer  of  yard;  10  meters  south  of  house. of  John  Buiggroff,  jr. 
Elevation  cap  on  pipe,  1,074.15  feet;  bolt  in  tile,  1,070.17  feet 

8T0NB  LIKB  297. 
.     [At  North  FimiTle  Ferry.J 

^p,  P.  B.  M.  Tile  and  pipe  450  meters  from  left  bank  of  river,  of  lower  end  of 
high  ground,  16  meters  southeast  of  public  road  leading  down  to  North  Prairie  Ferry. 
Elevation  cap  on  pipe,  1,076.68  feet;  bolt  in  tile,  1,072.70  feet. 

^{p-.  TUe  and  pipe  on  right  bimk  near  North  iS^irie  Ferry  landing,  on  southeast 
side  of  road  leading  to  ferry,  50  meters  from  water's  edge,  110  meters  southeast  of 
boDse.  To  ^^y  223*'  14^.  660.5  meters.  Blazed  trees:  To  15-inch  oak  stub,  308°  30^, 
9.3  meters:  to  15-inch  oak  stub,  47**  45^,  13.4  meters.  Elevation  cap  on  pipe,  1,057.96 
feet;  bolt  m  tUe,  1,054.01  feet 

STONB  LINE  298. 
[At  head  of  McDongalls  Island,  about  Ik  miles  above  Two  Rivers  Bridge.] 

^Lp,  P.  B.  M.  Tile  and  pipe  about  500  meters  back  from  left  bank  of  river,  opposite 
head  of  McDougalls  Islana,  at  edge  of  timber;  ^X)  meters  east  of  north  or  Peter 
McDougall's  house,  on  top  of  high  terrace.  Elevation  cap  on  pipe,  1,098.66  feet; 
bolt  in  tile,  1,094.68  feet. 

^Lp.  Tile  and  pipe  300  meters  back  from  right  bank,  one-fourth  meter  north  of  an 
east-and-west  line  fence  between  property  of  John  O.  Urbanskie  and  J.  Trask, 
directlveast  of  Urbanskie's  buildings  and  west  of  McDougalls  Island;  213  meters  east 
of  an  elm  tree  which  stands  in  line  of  fence.  Elevation  cap  on  pipe,  1,052.79  feet; 
bolt  in  tUe,  1,048.86  feet 
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arroNB  link  299. 
[About  4^  miles  above  Two  Rivers  Brid^  and  about  500  meters  below  Cashs  Island.] 

^^f  P.  B.  M.  Tile  and  pipe  in  timber,  11  meters  back  from  left  bank  of  river;  about 
4}  miles  above  the  Two  Kivers  Bridge  and  about  450  meters  below  Gashs  Island. 
Elevation  cap  on  pipe,  1,103.31  feet;  bolt  in  tile,  1,099.37  feet. 

^f^.  Tile  and  pipe  at  lower  end  of  cultivated  field  on  property  of  Edw.  F.  Cash, 
470  meters  below  his  house  and  about  the  same  distance  oelow  Cashs  Island;  about 
20  meters  back  from  right  bank  of  river  at  edge  of  timber.  To  ^J*,  245®  4$',  264.5 
meters;  to  24-inch  basswood  (blazed),  140°  ^,  7  meters.  Elevation  cap  on  pipe, 
1,075.86  feet;  bolt  in  tile,  1,071.90  feet. 

STONE  LINE  300. 
[At  head  of  Island  No.  64,  400  meters  above  mouth  of  Swan  River  and  4  miles  below  Little  Falls.] 

AJ^,  P.  B.  M.  Tile  and  pipe  4  miles  below  Little  Falls,  on  pronerty  of  Gus  Kruger, 
40  meters  below  his  house  and  30  meters  toward  river  from  road.  Elevation  cap  on 
pipe,  1,114.20  feet;  bolt  in  tile,  1,110.25  feet. 

^K  Tile  and  pipe  on  right  bank  4  miles  below  Little  Falls,  on  property  of  Adam 
Ligman  and  20  meters  northeast  of  his  house;  on  high  ridge  opposite  nead  of  Island 
No.  64;  70  meters  from  river,  2  meters  north  of  southwest  comer  of  lot  fence;  370 
meters  above  mouth  of  Swan  River.  Elevation  cap  on  pipe,  1,107.21  feet;  bolt  in 
tile,  1,103.24  feet 

ffrONE  LINE  301. 
[One  mile  below  the  dam  at  little  Falls,  at  the  head  of  Island  No.  69.] 

^J^,  P.  B.  M.  Tile  and  pipe  1  mile  below  the  business  part  of  Little  Falls,  185 
meters  toward  river  from  tne  river  road,  on  south  line  of  property  of  B.  W.  Hays,  at 
southwest  comer  of  his  field.  Elevation  cap  on  pipe,  1,123.60  feet;  bolt  in  tile, 
1,119.63  feet. 

^-K  Tile  and  pipe  on  slope  of  right  bank  of  river  about  15  meters  back  from  water's 
edge,  opposite  center  of  Island  59, 10  meters  toward  river  from  public  road,  145  meters 
below  house  of  E.  Nelson.  To  ^8S  270°  36^  794  meters.  Blazed  trees:  To  18-inch 
oak,  86®,  18.4  meters;  to  10-inch  oak,  114°,  15.4  meters;  to  12-inch  oak,  306°,  23.8 
meters.    Elevation  cap  on  pipe,  1,115.48  feet;  bolt  in  tile,  1,111.51*  feet. 

Base  of  rail,  Northern  Pacific  Railway  Bridge,  upper  end  of  Little  Falls.  Eleva- 
tion, 1,125.80  feet 

STONE  LINE  302. 
[One  mile  above  the  upper  railway  bridge  at  Little  Falls.] 

J^P,  P.  B.  M.  Tile  and  pipe  5  meters  back  from  top  of  left  bank  of  river,  1  mile 
above  upper  railway  bridge  at  Little  Falls,  in  open  place  in  timber,  directly  across 
road  from  old  fair  grounds.  Elevation  cap  on  pipe,  1,129.60  feet;  bolt  in  tile,  1,125.68 
feet. 

^^.  Tile  and  pipe,  on  right  bank  of  river,  1  mile  above  the  upper  railway  bridge 
at  Little  Falls,  on  top  of  low  bank,  15  meters  back  from  water's  edge,  about  50  meters 
toward  river  from  wagon  road,  nearly  opposite  a  junction  of  wagon  roads,  about  100 
meters  upstream  from  a  one-story  house,  and  about  350  meters  downstream  from  a 
large  two-story  white  brick  house.  To  ^J*,  272°,  943.8  meters.  Blazed  trees:  To 
8-inch  elm,  229°,  3.6  meters;  to  18-inch  basswood,  297°  30^,  5.7  meters;  to  15-inch 
oak  117°,  5.1  meters.    Elevation  cap  on  pipe,  1,118.83  feet;  bolt  in  tile,  1,114.85  feet 

STONE  LINE  303. 
[About  4^  miles  above  Little  Falls,  Minn.,  at  Belle  Prairie  Church.] 

^J^,  P.  B.  M.  Tile  and  pipe  three-fourths  meter  west  of  east  fence  of  public  road, 
44  meters  north  of  line  of  north  wall  of  Belle  Prairie  Church,  17  meters  north  of  cor- 
ner of  fence.     Elevation  cap  on  pipe,  1,139.42  fpet;  bolt  in  tile,  1,135.44  feet. 

^^.  Tile  and  pipe  at  edge  of  timber  on  right  bank  of  river,  about  200  meters  above 
Roscoe  Island  and  almost  directly  across  river  from  Belle  Prairie  Church;  about 
150  meters  back  from  river  bank,  on  propeHy  of  William  Recicot.  To  -^J^,  266°20', 
939.9  meters.  Blazed  trees:  To  6-inch  poplar,  313°,  2.7  meters;  to  12-inch  basswood, 
46°,  3.8  meters.    Elevation  cap  on  pipe,  1,130.66  feet;  bolt  in  tile,  1,126.70  feet 
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KTONB  LINK  304. 

[Iliree  miles  above  Belle  Prairie  Church  and  U  mUet  below  Topeka  aiding  on  Northern  Paeifle 

Railway.] 

^*,  P.  B.  M.  Tile  and  pipe  on  west  side  of  poblic  road,  3  miles  above  Belle  Prairie 
Charch  and  1^  miles  below  Topeka  railway  station;  15  meters  south  of  house  of  Leon 
Eellefeuille.     Elev&tion  cap  on  pipe,  1,147.02  feet;  bolt  in  tile,  1,143.05  feet 

^^.  TUe  and  pipe,  on  lower  end  of  sand  ridge,  15  meters  back  from  top  of  rieht 
Wink;  one-half  mile  above  Doucette  Island  and  about  350  meters  below  Island  No. 
4o;  about  200  meters  above  the  upper  of  two  creeks  on  the  opposite  side  of  the  river. 
jQi.%k  242**  39^,  1,057.2  meters.  Blaied  trees:  To  IS-inch  pme  188°,  4.5  meters;  to 
15-incb  puie  327**,  6.7  meters;  to  15-inch  pine  76°,  7  meters.  Elevation  cap  on  pipe, 
U46A6  teet;  bolt  in  tile,  1,142.17  feet 

srroNB  LINK  305. 

lAboot  H  milea  below  the  town  of  F^rt  Ripley,  Minn.,  and  abont  three-fonrthf  mile  above  a  ihaip 

bend  in  ri^er  which  approaches  neareiit  the  railway.] 

H^,  P.  B.  M.  Tile  and  pipe,  4}  miles  below  town  of  Fort  Ripley,  on  property  of 
D.  Branchard,  and  about  600  meters  northwest  of  his  house;  one-half  meter  east  of 
a  fence  mnning  northwest  and  southeast;  650  meters  back  of  railroad,  and  350  meters 
from  left  bank  of  river.  Elevation  cap  on  pipe,  1,153.76  feet;  bolt  in  tile,  1,149.78 
feet 

^)^.  Tile  and  pipe,  on  rieht  bank  of  river,  opposite  foot  of  Beseau  Bar,  315  meters 
fnan  river,  on  side  of  public  road  next  to  river;  one  meter  west  of  fence,  and  25 
meters  above  George  Hall's  house.  To  ^^  242°48^,  903  meters.  Blazed  trees:  To 
12-inch  oak  337°,  31.6  meters;  to  10-inch  oak  49°  27^,  20.1  meters.  Elevation  cap  on 
pipe,  1,152.23  feet;  bolt  in  tile,  1,148.23  feet 

srroNB  LiNB  306. 

[One  and  one-fourth  miles  below  old  ferry  landing,  at  county-line  road,  60  meters  below  foot  of  Pipe 

Island.] 

^%^,  P.  B.  M.  Tile  and  pipe,  650  meters  back  from  left  bank  of  river,  on  west  side 
of  north  and  south  road;  If  miles  south  of  the  county  line  between  Morrison  and 
Crow  Wing  counties;  directly  abreast  of  the  foot  of  Pipe  Island.  Elevation  cap  on 
pipe,  1,162.07  feet;  bolt  in  tile,  1,158.08  feet 

^^.  Tile  and  pipe^  100  meters  back  from  right  bank  of  river,  150  meters  below 
foot  of  Pipe  Island;  at  ancle  of  fence  on  east  side  of  public  road;  on  top  of  high 
ridge  li  miles  below  the  old  ferry  landing,  across  from  the  county-line  roaa  between 
Jlorrison  and  Crow  Wing  copnties.  To  aJ^  271°  02',  994.8  meters.  Blazed  trees: 
To  4-inch  elm  24°  30^,  13.4  meters;  to  10-mch  (double)  elm  85°  12^  25  meters;  to 
12-inch  basswood  167°  12',  25.1  meters.  Elevation  cap  on  pipe,  1,163.39  feet;  bolt  in 
tile,  1,159.42  feet 

STONB  LINE  307. 

[Two  hundred  meters  above  the  mouth  of  Nokay  Sebie  River  and  one-half  mile  above  the  ruins  of 

old  Fort  Ripley.] 

*J^,  P.  B.  M.  Tile  and  pipe  one-half  meter  west  of  east  right  of  way  fence,  170 
meters  above  railroad  bridge  over  the  Nokay  Sebie  River;  8  meters  south  of  south 
line  of  house  standing  across  railway  track;  about  1  mile  above  railwav  station  of 
Fort  Ripley.    Elevation  cap  on  pipe,  1,171.87  feet;  bolt  in  tile,  1,167.89  feet 

^4^.  Tile  and  pipe,  30  meters  back  from  right  bank,  in  open  gnsay  spot,  50  meters 
above  the  ferry  landing;  600  meters  above  blockhouse  at  old  Fort  Ripley;  about  100 
meters  above  a  point  opposite  to  the  mouth  of  th&  Nokay  Sebie  River.  To  ^S^  250° 
49^,  341.1  meters.  To  9-inch  elm  (blazed)  42°  lO',  35.2  meters.  Elevation  cap  on 
pipN^  1,156.69  feet;  bolt  in  tile,  1,152.70  feet 

srroNB  LINB  308. 
[Three  and  one-half  miles  above  old  Fort  Ripley.] 

^^,  p.  B.  M.  Tile  and  pipe,  on  top  of  left  bank  of  river,  3  miles  above  the  mouth  of 
Nokay  Sebie  River;  650  meters  southwest  of  Blackburn's  house,  and  250  meters  below 
an  east  and  west  fence  which  runs  down  to  river.  Elevation  cap  on  pipe,  1,171.25 
feet;  bolt  in  tile,  1,167.27  feet 
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^^.  Tile  and  pipe  on  right  bank,  3}  miles  above  the  rains  of  old  Fort  Ripley,  11 
meters  east  of  wagon  road  and  20  meters  from  riyer.  A  lone  pine  tree  stands  on 
hill  north  20^  west  and  about  one-half  mile  distant.  A  big  chimp  of  small  pines 
stands  on  left  bank  about  200  meters  below.  To  ^  279"*  24^,  167.2  meters.  To 
30-inch  elm  snag  (blazed)  189^,  6.2  meters.  Elevation  cap  on  pipe,  1,166.38  feet; 
bolt  in  tUe,  1,161.41  feet 

STONB  LINB  309. 
[Two  and  one-eighth  miles  below  the  lower  mouth  of  Crow  Wing  Blver.] 

^^f  p.  B.  M.  Tile  and  pipe  on  left  bank,  2}  miles  below  old  Ciow  Wins  church; 
on  property  of  George  Smith,  170  meters  downstream  from  his  house;  286  meters 
from  nver,  one-half  meter  west  of  a  north  and  south  fence.  Elevation  cf^>  on  pipe, 
1,194.87  feet;  bolt  in  tile,  1,190.90  feet. 

^.  Tile  and  pipe,  on  right  bank,  2}  miles  below  the  lower  mouth  of  Grow  Wing 
River,  on  top  of  a  nigh  mound,  26  meters  back  from  river,  100  meters  below  mouth 
of  a  small  creek  and  500  meters  above  head  of  Island  No.  22.  To  ^p  330^  63^,  692.5 
meters.  Blazed  trees:  To  18-inch  pine  314*'  60^,  36.7  meters;  to  6-inch  pme  IW^ 
9.8  meters.    Elevation  cap  on  pipe,  1,186.96  feet;  bolt  in  tile,  1,183  feet 

RONS  LINE  310. 

[One-half  mile  above  the  upper  mouth  of  Crow  Wing  River,  at  old  ferry  landing.] 

^,  P.  B.  M.  Tile  and  pipe,  on  high  ground  210  meters  north  10^  west  of  house  of 
Mrs.  Bailey,  which  stanos  on  the  site  of  the  old  town  of  Grow  Wing;  230  meters 
from  river  and  opposite  the  upper  mouth  of  Crow  Wing  River.  Elevation  cap  on 
pipe,  1,198.21  feet;  bolt  in  tile,  1,194.24  feet 

^.  Tile  and  pipe,  36  meters  from  river,  on  right  bank;  760  meters  above  the 
upper  mouth  of  Crow  Wing  River;  on  high  ground,  40  meters  below  old  Crow  Wing 
ferry  landing;  on  west  side  of  narrowest  part  of  the  neck  of  land  between  the  Missis- 
sippi and  Crow  Wing  rivers.  To  H^  332*»  40^  598.6  meters.  Blazed  trees:  To  10-inch 
pine  301^,  7.6  meters;  to  8-inch  pme  126**,  10.1  meters;  to  12-inch  pine  191%  11.5 
meters.    Elevation  cap  on  pipe,  1,189.06  feet;  bolt  in  tile,  1,186.07  feet 

BTONS  LINK  311. 

[About  dk  miles  above  upper  mouth  of  Crow  Wing  River  and  about  6  miles  below  lower  part  of 

Brainerd.] 

^P^,  P.  B.  M.  Tile  and  pipe^  on  left  bank,  3}  miles  above  the.  upper  mouth  of  Crow 
Wing  piver,  and  about  2  miles  north  of  Crow  Wing  railwav  station  on  Northern 
Pacific  Railway;  20  meters  from  river,  on  high  ridge,  with  low  ground  alons  river 
on  both  sides  of  B.  M.    Elevation  cap  on  pipe,  1,188.34  feet;  bolt  in  tile,  1,184.37  feet. 

^^,  Tile  and  pipe,  on  right  bank,  6  miles  oelow  Br&inerd  and  3}  miles  above  upper 
mouth  of  Crow  Wing  River;  on  top  of  point  of  high  ridge,  70  meters  from  nver^ 
about  200  meters  soutn  of  a  small  lake  and  one-fourth  mile  southeast  of  head  of  Big 
Bass  Lake.  To  H^  331°  17^,  190.1  meters.  Blazed  trees:  To  7-inch  pine  103*»,  11.3 
meters;  to  6-inch  pine  266°,  6.2  meters;  to  7-inch  pine  "24°,  16  meters.  Elevation 
cap  on  pipe,  1,206.06  feet;  bolt  in  tile,  1,201.09  feet 

droNE  UNS  312. 

[Three  miles  below  Brainerd  and  60  meters  below  mouth  of  Buffalo  Greek.] 

^,  P.  B.  M.  Tile  and  pipe,  on  top  of  left  bank,  3  miles  below  Brainerd;  86  meters 
below  mouth  of  Buffalo  Creek  and  36  meters  above  head  of  small  island.  Elevation 
cap  on  pipe,  1,203.17  feet;  bolt  in  tile,  1,199.20  feet 

^^,  Tile  and  pipe,  on  riffht  bank,  3}  miles  below  railway  bridge  at  Brainerd;  on 
tcp  of  ridge,  20  meters  back  from  river,  and  30  meters  below  mouth  of  small  ravine 
which  is  opposite  mouth  of  Buffalo  Creek.  To  ^^  326°  8^,  210.4  meters.  Blazed 
trees:  To  10-inch  jack  pine  290°  30^,  6.7  meters;  to  12.inch  jack  pine364°, 3.7ineters; 
to  12-inch  Norway  pine  146°  30^,  32  meters.  Elevation  cap  on  pipe,  1,193. 18  feet; 
bolt  in  tile,  1,189.21  feet 

erroNB  linb  313. 
[Six  hundred  and  fifty  meters  below  wagon  bridge  at  Brainerd,  Minn.] 

^,  P.  B.  M.  Tile  and  pipe,  near  southwest  comer  of  Third  and  Quince  streets, 
Bramerd;  660  meters' below  wagon  bridge,  and  220  meters  back  from  left  bank  of 
river.    Elevation  cap  on  pipe,.  1,227.06  feet;  bolt  in  tile,  1,223.09  feet 
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^p.  Tile  and  pipe,  on  right  bank  opposite  lower  part  of  BraiSerd;  600  ineterff 
below  waeon  bridge;  ,50  meters  from  river,  on  bench  at  foot  of  hieh  ridge,  directly  in 
front  of  a  large  water  tank  standing  on  top  of  ridge;  16  meters  norm  67®  west  of  north- 
wesL  comer  of  barn.  To  H^  260^  36^,  390.2  meters.  Blazed  trees:  To  6-inch  jack 
pine  24®,  1  meter;  to  5-inch  jack  pine  152®,  4.2  meters.  Elevation  cap  on  pipe, 
1.205.5O  feet;  bolt  in  tile,  1,201.51  feet 

P.  B.M.  "Sanitarium."  Flat  stone  and  pipe,  in  southeast  comer  of  grounds  of 
Northern  Pacific  Railway  Hospital.  Established  by  United  States  Engineer  Office 
st8t  Fftol.  Gap  on  pipe  is  marked  ''  U.  S.  E.  B.  M."  Elevation  cap  on  pipe,  1,219.81 
feet;  bolt  in  stone,  1,215.73  feet 

Bise  of  rail.  Northern  Pacific  Railway  bridge.  Bndnerd.    Elevation,  1,219.54  feet. 

Hieh-water  mark,  1896  (above  Brainerd  dam).    Elevation,  1,185.18  feet 

®  North  Base.  Tile  and  pipe,  in  center  of  Mill  street,  Northeast  Brainerd,  at  east 
9de  of  Brainerd  and  Northern  Railway  track,  30  meters  north  of  road  leading  to  dam. 
Elevation  cap  on  pipe,  1,215.04  feet;  bolt  in  tile,  1,211.06  feet 

*  BTONB  LINB  314. 
»  [One-foorUi  mile  above  Brainerd  dam.] 

H^,  P.  B.  M.  Tile  and  pipe,  in  Northeast  Brainerd,  between  Brainerd  and  Northern 
tnd[  and  river;  200  meters  above  road  leading  to  dam,  directly  west  of  Brainerd 
Lomber  Company's  sawmill.  Elevation  cap  on  pipe,  1,216.68  feet;  bolt  in  tile, 
1,212.71  feet 

H^.  l^e  and  pipe,  on  hillside  on  right  bank,  one-fourth  mile  above  Brainerd  dam; 
40  meters  from  river;  and  20  meters  back  of  railway  track  used  for  dumping  logs  into 
rirer;  directly  opposite  sawmOl  of  Brainerd  Lumber  Company,  and  150  meters  oelow 
anaQ  island.    Mevation  cap  on  pipe,  1,225.43  feet;  bolt  m  tile,  1,221.45  feet 

8r0N«  LINB  315. 
(Tbiee  and  one-fourth  miles  above  the  Brainerd  dam.] 

H^,  P.6.M.  Tile  and  pipe,  on  left  bank,  3}  miles  above  Brainerd  dam;  on  ridge 
«boat  44  feet  above  water;  76  meters  from  river,  directly  back  of  low  point  three- 
foorths  mile  above  where  river  becomes  narrow.  Elevation  cap  on  pipe,  1,226.85 
leet;  bolt  in  tile,  1,222.87  feet 

^K  Tile  and  pipe,  on  right  bank,  3i  miles  above  Brainerd  Dam,  and  three-fourths 
mfle  above  the  upper  end  of  a  narrow  stretch  of  river;  on  high  eround  opposite  low 
point  of  left  bank,  and  about  300  meters  above  a  hi^h  wooded  nill  across  the  river; 
140  meters  above  a  bay,  and  15  meters  back  from  nver.  To  H^  278®,  379  meters. 
Blwed  trees:  To  15-inch  jack  pine  88®,  33  meters;  to  24-inch  Norway  pine  222®,  7.5 
iQeteis;  to  15-inch  jack  pme  295®  30^,  11.3  meters.  Elevation  cap  on  pipe,  1,208.45 
feet;  bolt  in  tUe,  1,204.47  feet 

BIONB  LINB  316. 
[Blz  mllea  above  north  end  of  Biaineid  and  2^  miles  below  the  month  of  Rabbit  Rlver.l 

H^.  I^eand  pipe,  on  left  bank,  2}  miles  below  the  mouth  of  Rabbit  River;  15  meters 
from  backwater  from  Brainerd  Dam;  200  meters  below  a  thickly  wooded  point;  250 
nteters  above  an  island  formed  by  backwater  from  Brainerd  Dam;  275  meters  back  of 
original  river  bank.  A  prominent  wooded  hill  stands  back  of  B.  M.  To  ^  139®  37^, 
®5  meterg.  Blazed  trees:  To  8-inch  white  pine  37®,  4  meters;  to  8-irich  jack  pine 
W^  5.8  meters;  to  20-inch  Norway  pine  215®  45^,  31.2  meters.  (N.  B.— This  B.  M.  is 
^ked  by  P.  B.  M.  tile  and  pipe,  but  was  not  touched  on  by  precise  level  line. ) 
Elevation  (ordinary  levels)  cap  on  pipe,  1.188.64  feet;  bolt  in  tile,  1,184.68  feet. 

H^-  Tile  and  pipe,  on  right  bank,  2^  miles  below  mouth  of  Rabbit  River,  on  down- 
^«un  side  of  a  niily  point  which  projects  to  the  river  between  two  bays  formed  by 
packwater  from  Bramerd  Dam;  about  200  meters  below  extreme  end  of  point,  opposito 
island,  acroflB  river,  formed  by  backwater;  40  meters  from  backwater.  To  ^^  319°  37^, 
^5  meters.  To  18-inch  white  pine  (blazed)  317®  2V,  33  meters.  Elevation  cap  on 
m  1,209.53  feet;  bolt  in  tUe,  1,205.56  feet 

STONB  LINB  317. 
rOne-hall  mile  above  the  month  of  Babbit  Rlver.l 

.4^,  P.  B.  M.  Tile  and  pipe,  on  left  bank,  about  650  meters  above  the  mouth  of  Rabbit 
KiTer;  on  ridge  about  40  meters  north  of  highest  point;  65  meters  from  river.  Eleva- 
tion cap  on  p§)e,  1,220  feet;  bolt  in  tile,  1,216.04  feet 
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^^,  Tile  and  pipe,  on  right  bank,  one-half  mile  above  the  mouth  of  Rabbit  River,  on 
top  of  lower  ena  of  ridge  covered  with  jack  pines;  directly  opposite  small  ravine  on 
left  bank;  30  meters  from  river  and  10  meters  back  from  top  of  bank.  To  ^^  289**  10^, 
259.8  meters.  Blazed  trees:  To  9-inch  jack  pine  342"*,  15.1  meters;  to  9-inch  jack 
pine  67^,  2.5  meters.    Elevation  cap  on  pipe,  1,227.98  feet;  bolt  in  tile,  1.224  feet. 

novE  Limt  318.. 

[Three  and  one-eighth  miles  above  the  month  of  Rabbit  River  and  1.000  meten  below  an  old  cutpoff  .1 

^,  P.  B.  M.  Tile  and  pipe,  on  left  bank,  3i.mileB  above  the  mouth  of  Rabbit  River; 
and  1,000  meters  below  an  old  cut-off,  on  top  of  high  ridge,  100  meters  back  from 
river  and  75  meters  above  where  ridge  leaves  river.  Elevation  cap  on  pipe,  1,250.89 
feet;  bolt  in  tile,  1,246.93  feet 

^.  Tile  and  pipe,  on  right  bank,  8i  miles  above  the  mouth  of  Rabbit  River  and 
1,000  meters  below  an  ola  cut-off;  on  high  ridge  one-fourth  mile  back  from  river; 
one-half  mile  south  of  the  lake  formed  by  the  cut-off  and  called,  on  old  maps,  *^  Half- 
moon  Marsh."  To  H^  293''  33'',  673  meters.  Blazed  trees:  To  30-inch  oak  268**, 
78  meters;  to  7-inch  jack  pine  316*',  8  meters;  to  6-inch  oak  386**,  5.2  meters.  Eleva- 
tion cap  on  pipe,  1,218.49  teet;  bolt  in  tile,  1,214.52  feet. 

BTONK  UNB  319. 

[Six  hundred  meters  above  the  site  of  old  Indian  mlaslon,  now  Dr.  Gamp's  place.] 

U^,  P.  B.  M.  Tile  and  pipe,  on  left  bank,  600  meters  above  Dr.  Camp's  house;  in 
timDer  30  meters  horn,  nver;  in  low  ground  700  meters  below  where  high  ground 
leaves  river.     £levation  cap  on  pipe,  1,190.11  feet;  bolt  in  tile,  1,186.15  feet 

^^.  Tile  and  pipe,  on  right  bank,  on  ndge  40  meters  from  river,  75  meten  below 
mouth  of  slough,  and  600  meters  above  house  of  Dr.  Camp,  which  stands  on  the  site 
of  old  Indian  mission.  To  H*  334*  07^  227.2  meters;  to  6-inch  oak  (blarod)  11**, 
11.7  meters.    Elevation  cap  on  pipe,  1,203.06  feet;  bolt  in  tile,  1,199.09  feet 

@  Camp.  Tile  and  pipe,  600  meters  northwest  of  Dr.  Camp's  house,  which  stands  on 
site  of  old  Indian  mission;  2  meters  north  of  junction  of  lence  with  east  and  west 
section  line;  one-half  mile  east  of  Mission  Lake,  on  east  side  of  wagon  road.  Eleva- 
tion cap  on  pipe,  1,209.98  feet;  bolt  in  tile,  1,206.02  feet 

srroNB  LiNB  320. 

[One  and  one-half  miles  below  Pine  River  and  three-fourths  mile  above  Foster's  hoaae.l 

^^y  P.  B.  M.  Tile  and  pipe,  on  left  bank,  1}  miles  below  the  mouth  of  Pine  River 
and  tfiree-fourths  mile  above  Foster's  house:  on  north  slope  of  ridge,  5  meters  from 
river.    Elevation  cap  on  pipe,  1,206.86  feet;  bolt  in  tile,  1,202.89  feet. 

^)^.  Tile  and  pipe,  on  right  bank,  1}  miles  below  the  mouth  of  Pine  River  and 
three-fourths  of  a  mile  above  Foster's  house;  20  meters  back  from  top  of  bank;  on  a 
point  where  river  makes  a  sharp  bend  to  the  south;  river  at  B.  M.  runs  southeast. 
To  ^^  233°  37^  123.4  meters.  Blazed  trees:  To  15-inch  pine  205**  50',  20.4  meters; 
to  24-inch  oak  4°  16^,  17.6  meters;  to  18-inch  oak  78®  46^,  7.5  meters.  Elevation  cap 
on  pipe,  1,196.55  feet;  bolt  in  tile,  1,192.57  feet 

BTONB  LINK  321. 

[Two  and  one-half  miles  above  the  month  of  Pine  River  and  1  mile  below  Island  Lake.] 

^^,  p.  B.  M.  Tile  and  pipe,  on  left  bank,  2}  miles  above  Pine  River  and  1  mile 
below  Island  Lake,  40  meters  from  river  and  100  meters  below  high  bank.-  Eleva- 
tion cap  on  pipe,  1,199.96  feet;  bolt  in  itile,  1,196.01  feet. 

^|-^.  Tile  and  pii>e,  on  right  bank,  2}  miles  above  Pine  River  and  1  mile  below  Island 
Lake  on  top  of  high  sand  ridge,  where  ridge  terminates  on  river  bank  20  meters 
back  from  river,  in  section  32.  To  ^^  52^  46^,  126.7  meters.  Blazed  trees:  To 
6-inch  Norway  pine  183**,  19.1  meters;  to  15-inch  jack  pine  312*»  30^,  22.4  meters;  to 
15-itach  Norway  pi-e  48®  30^,  7.1  meters.  Elevation  cap  on  pipe,  1,223.65  feet;  bolt 
in  tile,  1,219.68  feet 

STONB  LINB  822. 

rrhree-fonrths  mile  below  Towhead  Rapids  and  one-fbnrth  mile  north  of  north  end  of  BUr  Rabbit 

Lake.1 

H^,  P.  B.  M.  Tile  and  pipe,  on  left  bank,  three-fourths  mile  below  Towhead  Rapids, 
ana  300  meters  north  of  north  end  of  Big  Rabbit  Lake;  on  bench  54  meters  back 
from  river  bank.    Elevation  cap  on  pipe,  1,205.84  feet;  bolt  in  tile,  1,201.87  feet 


I 
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H*.  Tile  and  pipe,  on   rij^bt  bank,  three-fourths  mile  below  Towhead  Rapids,  10 

a^as  \MM:k.  trom  top  of  liigb  aaiid  ridge;  directly  back  of  where  sand  ridge  strikes 

nrcT.  Big  ^BAb\>il   ijal^e  is  500  meters  distant  across  river,  and  Indian  Lake  is  600 

iBfeteR  noT^west.      To  ^^  334*»  52^  172  meters.    Blazed  trees:  To  15-inch  Norway 

pine  272*,  5.8  meters;  to  18-inch  white  pine  41®,  18.7  meters;  to  18-inch  Norway  pine 

17^,  2  metere.     EAevation  cap  on  pipe,  1,222.39  feet;  bolt  in  tile,  1,218.41  feet 

'§  ^orre.    TUe  azui  pipe,  on  top  of  high  groond  one-fourth  mile  north  of  the  sharp 

heod  in  river  at  To^wbeaid  Rapids  one-half  mile  west  of  mouth  of  slough  just  below 

:¥Qn€s  leTTy.     ^Elevation  cap  on  pipe,  1^289.79  feet;  bolt  in  tile,  1,285.79  feet 

STONB  LINK  323. 
[At  heaul  of  Island  No.  1,2  miles  below  Dean  Brook  and  1  mile  above  foot  of  the  big  meadow.] 

^i',  P.  R.  M.  Tile  and  pipe,  5  meters  back  from  top  of  left  bank,  40  meters  above 
the  head  of  lalcmd  No.  1;  2  miles  below  Dean  Brook,  and  I'mile  above  the  foot  of 
*he  bag  meadow,  at  the  point  where  meadow  approaches  within  110  meters  of  river. 
Eteratioa  cap  on  pipe,  1,217.32  feet;  bolt  in  tile,  1,213.35  feet 

^Ht^.  Tile  and  pipe,  on  right  bank,  2  miles  below  the  mouth  of  Dean  Brook  and  50 
T&eters  above  the  neod  of  island  No.  1  (the  only  island  in  the  vicinity);  35  meters 
fram  river,  on  a  high  ridge.  The  big  meadow  across  river  approaches  nearest  the 
river  at  this  point  To  A^  320''  32^",  170.5  meters.  Blazed  trees:  To  20-inch  oak 
f79^  27^,  32.6  meters;  to  20-inch  oak  353<'  17^  38.1  meters;  to  18-inch  white  pine 
116**  42^,  26.1  meters.  Elevation  cap  on  pipe,  1,216.14  feet;  bolt  in  tile,  1,212.17  feet 
@  Kenuea.  Tile  and  W«»  200  meters  back  of  left  bank,  one-fourth  mile  Iwlow 
mouth  of  Dean  Brook;  200  meters  south  of  mouth  of  small  ravine,  60  meters  east  of 
ravine,  25  meters  east  of  a  line  fence.  Elevation  cap  on  pipe,  1,218.04  feet;  bolt  in 
taie,  1,214.66  feet 

arroNB  uxe  324. 
[One  and  one-balf  miles  above  Dean  Brook  and  2i  mileH  below  sbarp  bend  at  Pine  Knoll. J 

^^,  P.  B.  M.  Tile  and  pipe,  8  meters  back  from  top  of  left  bank^  1  i  miles  al)uve  Dean 
Brook;  80  meters  west  of  north  and  south  road  on  section  hne  between  sections 
1  and  2.     EHevation  cap  on  pipe,  1.222.67  feet;  bolt  in  tile,  1,218.70  feet. 

^f^.  Tile  and  pipe,  on  rignt  bank,  1}  miles  above  Dean  Brook  and  2i  miles  below 
where  river  makes  a  sharp  oend  at  Pine  Knoll;  on  high  ridge  130  meters  back  from 
river,  1}  meters  south  of  a  fence,  and  16  meters  below  an  anffle  in  same  fence;  on 
piopei^  of  George  Bund;  in  section  22.  To  if^  344°  17^  244.6  meters.  Blazed 
txees:  To  15-inch  white  pine  292**  55^,  31  meters;  to  15-inch  oak  329°  25^  53.5 
meters.     ^Elevation  cap  on  pipe,  1,219.43  feet;  bolt  in  tile,  1,215.46  feet. 

@  Pine  Knoll.  Tile  and  pipe,  75  meters  back  of  ton  of  right  bank,  one-fourth  mile 
below  small  ravine  which  opens  into  river  in  sharp  oend  in  river  at  Pine  Knoll;  on 
property  of  James  Welton,  near  his  new  residence.  Elevation  cap  on  pipe,  1,215.81 
ieet;  bolt  in  tile,  1,211.83  feet 

STONE  LINE  325. 

fTliTee-foorths  mile  above  sharp  bend  In  river  at  Pine  Knoll  and  about  2|  miles  below  the  mouth  of 

Cedar  Biook.] 

a-|^,  P.  B.  M.  Hie  and  pipe,  on  left  bank,  three-fourths  mile  above  sharp  bend  at 
^ne  Knoll;  300  meters  above  mouth  of  Wakefield  Brook;  on  high  ground,  75  meters 
back  from  river;  65  meten  below  Frank  Dotsler's  house.  Elevation  cap  on  pipe, 
1,216.65  feet;  bolt  in  tile,  1,212.68  feet 

P.  B-  M.  "Court-house."  Copper  bolt  leaded  horizontally  into  second  course  of 
brick  above  foundation,  at  southwest  comer  of  L,  on  south  side  of  court-house  in 
Aitkin.     Elevation  horizontal  mark  in  bolt^  1,223  feet. 

Base  of  rail  Northern  Pacific  depot,  Aitkm.    Elevation,  1,217.05  leet. 

@  Aitkin  Tile  and  pipe,  1  mile  southeast  of  Aitkin,  on  highest  ground  on  south 
fflde  of  road,  300  meters  west  of  range  line.  Elevation  cap  on  pipe,  1,275.74  feet; 
bolt  in  tile,  1,271.73  feet 
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Appendix  2  E. 

REPOBT  OF  SURVEYOR  W.  B.  WILLIAMS  ON  PRBCISB  LEVEL  WORK  PROM  BATON  ROUOS, 
LA.,  TO  MOUTH  OF  .SOUTH  PASS,  IN  1^97-98;  FROM  FORT  ADAMS,  MISS.,  TO  BATON 
ROUGE,  LA.,  AND   FROM   NEW   ORLEANS,  LA.,  TO   BILOXI,  MISS.,  IN    1900. 

St.  Louis,  Mo.,  May  ^,  1900. 

Captain:  I  have  the  honor  to  submit  the  follow^ing  report  on  the  field  work  done  by 
the  precise  level  parties  from  Baton  Rouge,  IJL,  to  mouth  of  South  Pass  in  1897-98; 
from  Fort  Adams,  Miss.,  to  Baton  Rouge,  La.,  and  from  New  Orleans,  La.,  to  Biloxi, 
Miss.,  in  1900;  also  the  office  reduction  and  comparison  of  the  final  results  of  these 
levels. 

FIELD   WORK    FROM   BATON   ROUGE  TO   MOUTH   OF  SOUTH    PASS,   1897-98. 

A  double  precise  level  party  was  organized  for  this  work  and  assembled  at  Baton 
Rouge  December  6,  1897. 

The  instrumental  constants  were  determined  on  December  6, 1897,  and  on  December 
7  the  line  was  bogun  at  Baton  Rouge,  where  a  river  crossing  was  made  to  connect 
with  P.  B.  M.  XXXII.  The  work  was  finished  on  March  19,  1898.  The  party  waa 
in  the  field  106  da^,  or,  excluding  Sundays  and  holidays,  89  working  days.  During 
this  time  203.23  miles  of  main  line  and  31.97  miles  of  side  line  were  run,  making  a 
total  of  235.2  miles,  or  an  average  of  2.64  miles  per  working  day. 

Route. — ^The  main  line  begins  at  P.  B.  M.  XXXII,  in  West  Baton  Rouge,  and  crosses 
the  river  to  Baton  Rouge;  then  down  the  Yazoo  and  Mississippi  Valley  Railroad  to 
Carroll  ton.  La. ;  then  through  New  Orleans  over  line  of  bench  marks  previously  estab- 
lished; then  down  the  left  bank  of  the  river,  following  the  road  behind  the  levee  and 
the  track  of  the  New  Orleans  and  Southern  Railroad  to  Fort  St.  Phillip;  then  across 
the  river  to  Fort  Jackson;  then  down  the  right  bank  to  Head  of  Passes;  then  across 
Southwest  Pass  and  down  .the  right  bank  of  South  Pass  3  miles;  then  across  South 
Pass  and  down  the  left  bank  of  South  Pass  to  the  end  of  the  jetties;  closing  on  P.  B.  M.  J, 
on  the  light-house. 

Bench  marks. — All  of  the  Coast  Survey  bench  marks  now  in  existence,  except  a  few 
on  the  points  at  lon^  distances  from  the  railroad,  between  Baton  Rouge  and  Carrollton 
were  connected  with.  All  the  precise  level  bench  marks  previously  established 
between  Carrollton  and  mouth  of  South  Paas  were  connected  with  except  five.  One 
of  these  had  been  certainly  destroyed  and  four  could  not  be  found. 

AH  of  the  stone  line  bench  marks  near  the  railroad  between  Baton  Rouge  and 
Carrollton  were  connected  with,  and  about  17  new  5ench  marks  were  established  at 
various  points  where  it  was  thought  they  would  be  of  use  in  the  future.  The  descrip-' 
tions  of  these  bench  marks  are  appended  in  Tables  Nos.  13  and  14,  except  those  which 
have  been  fully  described  in  late  reports  and  of  which  the  descriptions  are  still  srood. 

The  ga^ze  bench  marks  at  Baton  Kouge,  Carrollton,  Fort  Jackson,  Head  of  Passes, 
and  Port  Eads  w^ere  all  connected  w^ith;  also  the  gauges  at  Fort  St.  Phillip,  Fort  Jack- 
son, Head  of  Passes,  Port  Eads,  -Garden  Island  Bay,  and  Fast  Bay. 

River  crossings. — Three  crossings  were  made  over  a  wide  river  by  the  method  of 
reciprocal  leveling.  It  was  found  to  be  extremely  difficult  to  obtain  reliable  results 
on  account  of  the  conditions  prevailing  on  this  part  of  the  river  during  the  winter 
months;  the  river  water  being  so  much  colder  than  the  air  causes  the  latter  to  boil 
almost  continually  and  the  remction  to  change  frequently.  The  best  conditions  were 
found  to  exist  when  it  was  very  cloudy  and  the  air  cool,  with  a  stiff  breeze  blowing 
up  or  down  the  river;  with  the  air  thus  kept  in  motion,  the  changes  in  refraction 
were  much  less. 

The  results  show  that  two  sets  of  observations  may  agree  w^ell  inside  the  prescribed 
limit  and  still  vary  considerably  from  the  mean  result.  For  this  reason  a  great  num- 
ber of  observations  were  taken  and  the  mean  of  all  taken  for  the  true  result,  rather 
than  the  mean  of  two  sets  that  agreed  closely.  At  Baton  Rouge,  where  the  crossing 
was  860  meters  wide,  observations  were  taken  on  three  different  days  under  various 
conditions,  4  results  being  obtained  each  day,  making  12  results  in  all;  each  result 
is  composed  of  16  readings  across  the  river,  or  192  readings  in  all.  At  Fort  Jackson 
observations  were  taken  on  two  days  on  a  crossing  760  meters  wide,  4  results  being 
obtained  each  day,  each  consisting  of  16  readings  across  the  river,  or  128  readings  in 
all.  At  the  head  of  the  Southwest  Pass,  where  the  crossing  was  660  meters  wide, 
the  observations  were  all  taken  in  one  day,  2  results  bein^  obtained  in  the  forenoon 
and  2  in  the  afternoon,  each  result  consisting  of  32  readings  across  the  river,  or  128 
readings  in  all. 

Imtrumeiiis. — ^The  instruments  used  are  Kern  precise  levels  Nos.  4  and  5;  Kern 
bubbles  Nos,  3,  5,  and  9;  Fauth  bubble  No.  214,  and  Kern  precise  leveling  rods  Nos. 
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XIV,  XVII,  XVIIIj  and  XIX.  Footplates  and  pins  were  used  for  rod  supports 
except  in  the  soft  soil  below  the  Jump,  where  long  stakes  with  nails  in  the  top  were 
used. 

Kern  babbles  Noe.  3  and  9  were  found  to  be  very  erratic  in  their  action,  probably 
due  to  irregular  grindinff,  and  a  new  bubble  was  obtained  from  Fauth  &  Co.,  Wash- 
ington, D.  €.,  on  December  28,  1897,  and  used  during  the  rest  of  the  season  with 
entire  satiflfaction,  bubbles  Nos.  3  and  9  being  discarded. 

IntlrumenicU  cwistantu, . 


Infltnunent. 


Date  of  olwer- 
TAtion. 


Ineauality  |  Wire  in- 
of  collars  =  terral  In 
Cor.  P.  in  '  mm.  per 
mm.  per  M.       M. 


Remarlu. 


TelescopeNo.4 i  Dec.  6,1807;  -0.<K288 

Do Apr.  20.1896  -  .0450 

Ttslesoope  No.  a Dec.  5,1897  -  .0040 

Do Apr.  18,189S  !  -.0020 


4.29 
4.29  I 
5.25 

4.66 


WirpM  broken  on  Mar.  8, 1H98,  and 
new  set  put  in. 


Value  of  one  divigion  of  bubble. 


Bubble; 


Date  of  obHer- 
vatlon. 


Value  in 

secondfi  of 

arc. 


EemNo.  8 Dec. 

Kern  No.  9 1  Dec. 

Kan  No.  5 j  Dec. 

Do Apr. 

Jan. 

Apr. 


Faath  No.  214 
Do 


5,1897 

6,1897 

6,1897 

18,1898 

14,1898 

20,1898 


2.50 
2.72 
1.50 
1.85 
2.54 
2.64 


Value  in 

millimetera 

per  M. 


0.0120 
.0133 
.0075 
.0090 
.0128 
.0128 


Value  of  the  correction  A  for  rods  XIV  and  XVII  is  —55.7  millimeters;  for  rods 
XVIII  and  XIX  is  —56  millimeters.  The  value  of  1  meter  on  these  rods  varies 
so  slightly  from  the  standard  meter,  as  ascertained  by  measurements  heretofore 
taken,  that  the  rod  correction  has  not  been  taken  into  account  in  the  computations, 
as  the  bench  marks  differ  so  little  in  elevation. 

Methods  offidd  work. — ^The  methods  pursued  are  those  described  in  the  report  of 
MiswfHippi  Biver  Commission  for  1899,  page  3469. 

Resuits. — ^The  main  line  is  composed  of  314  stretches,  the  average  length  of  stretch 
being  1,042  meters.  Twenty-six  of  the  314  stretches  in  the  main  line,  excluding  the 
three  river  crossings,  foiled  to  close  inside  the  prescribed  limits  on  first  trial;  1  of 
these  was  closed  inside  the  limit  with  a  third  line,  22  with  four  li^es,  2  with  five 
linee,  and  1  with  six  lines.  Three  side  lines  failed  to  close  inside  the  prescribed 
limits  on  the  first  trial,  and  on  these  four  lines  were  run.  Two  results  nave  been 
rejected  on  account  of  their  wide  divergence  from  the  mean  result,  probablv  due  to 
accidental  errors:  one  of  these  varied  19.7  millimeters  and  the  other  10.52  millimeters 
from  the  mean  of  t£e  other  lines  in  the  stretch;  three  other  lines  in  the  first  case  and 
foar  other  lines  in  the  second  case  were  run.  The  results  of  the  first  river  crossing  at 
Fort  Jackson  have  been  rejected  on  accH>unt  of  the  wide  range  in  the  individual  r^id- 
ing8  and  in  the  individual  results,  which  show^  Iftrge  chan^  in  refraction  during  the 
ofaeervatioDS.    The  probable  error  per  kilometer  in  the  main  line  is  ±:0.68  millimeter. 


riKLU  WORK 


FBOM  FOBT  ADAMS,  MISS.,  TO  BATON  ROUGE,  LA.,  AND   FROM   NEW  ORLEANS, 

LA.,    TO   BILOXI,    MISS. 


On  the  4th  of  January,  1900,  a  double  precise  level  party  was  organized  at  Mem- 
phis, Tenn.  Field  worx  b^an  January  12  and  closed  March  26, 1900,  the  party  hav- 
ing been  in  the  field  74  days,  or,  excluding  holidays  and  Simdays,  62  working  dajs. 
During  this  time  165.4  miles  of  Qiain  line  and  4.3  miles  of  side  line  were  run,  making 
a  total  of  169.7  miles,  or  an  average  of  2.74  miles  per  working  day. 

The  P*rty  ^^  quartered  on  the  steamer  Patrol  while  working  from  Fort  Adams  to 
Baton  Rouge.  On  the  stretch  from  New  Orleans  to  Biloxi  the  party  used  two  hand 
(srs  on  the  Louisville  and  Nashville  Railroad  in  going  to  and  from  work  and  in  mov- 
ing from  point  to  point.  One  hand  car  was  wrecked  on  March  2;  after  thtit  date 
(jmv  one  nand  car  was  used.    The  hand  cars  greatly  facilitated  the  progresH  of  the 
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work,  as  the  parties  were  enabled  to  go  to  and  from  work  quickly  and  to  work  long 
distances  from  the  stopping  places. 

Route. — The  line  from  Fort  Adams  to  Baton  Rouge  commenced  at  P.  B.  M.  XLIX, 
in  Fort  Adams,  Miss.,  and  ran  to  Fort  Adams  Landing,  on  the  left  bank  of  the  river; 
there  a  river  crossing  was  made  to  Point  Breeze,  Louisiana;  the  line  was  then  continued 
down  the  right  bank  of  the  river  to  P.  B.  M.  XXXII,  at  West  Baton  Rouge,  La. 
Two  river  crossings  were  made  at  Fort  Adams  Landing  on  two  successive  days;  the 
first  closure  was  0.4  millimeter,  the  second  closure  was  1.8  millimeters,  and  the  dis- 
crepxancy  between  the  two  crossings  was  1.7  millimeters,  the  width  of  the  crossing 
being  888  meters. 

The  line  from  New  Orleans  to  Biloxi  began  at  P.  B.  M.  City  Stone  ** Halfway 
House,"  near  Metairie  Cemetery,  in  New  Orleans,  and  ran  through  the  city  to  the 
Louisville  and  Nashville  Railroad,  at  the  intersection  of  Claiborne  street  and  Elysian 
Fields  street;  from  that  point  it  followed  the  Louisville  and  Nashville  Railroad  to 
the  east  side  of  Biloxi  Bay,  and  clos^  on  P.  B.  M.  Ei.  On  this  line  the  levels  were 
run  over  the  tf^stles  and  bridges  at  Chef  Menteur,  Tne  Regolets,  Pearl  River,  Bay 
St  Louis,  and  Biloxi  Bay  in  the  usual  manner,  except  that  nails  driven  into  the  tres- 
tles were  used  for  turning  points,  the  same  turning  points  being  used  for  direct  and 
reverse  lines.  Comparisons  of  the  differences  obtained  between  these  tuminjj  points' 
on  the  direct  and  reverse  lines  show  that  levels  taken  in  this  way  are  as  reliable  aa 
those  taken  on  solid  ground. 

QmnectioTis  with  former  levels  and  new  bench  marks  established. — From  Fort  Adams  to 
Baton  Rouge  all  of  the  old  precise  level  bench  marks,  18  in  number,  established  by 
the  Coast  Survey,  were  found  and  connected  with  except  P.  B.  M.  XLII,  which  is 
covered  up  by  a  large  levee;  11  stone  line  bench  marks  at  various  points  along  the 
line,  and  3  gauge  bench  marks  at  Red  River  Landing,  were  also  connected  with,  and 
7  new  P.  B.  Ms.  were  established. 

From  New  Orleans  to  Biloxi  20  old  precise  level  bench  marks  were  found  and 
connected  with,  and  6  old  precise  level  bench  marks  have  been  destroyed.  Biloxi 
Bay  tide  gauge  was  inspected  and  connected  with,  and  3  new  bench  marks  were 
establish^  in  Biloxi  and  1  on  the  east  side  of  Biloxi  Bay  t6  preserve  the  eleva- 
tion of  the  Biloxi  Bay  tide  gauge.  One  of  these  bench  marks  established  in  Biloxi  is 
especially  designed  and  constructed  to  be  a  very  permanent  mark,  and  when  it  has 
permanently  settled  it  will  be  connected  with  ana  have  an  inscription  placed  upon 
it  ^ving  its  exact  elevation  above  mean  Gulf  level. 

Instruments. — The  instruments  used  were  Kern  precise  levels  Nos.  4  and  5,  Kem 
bubble  No.  5,  Fauth  bubble  No.  214,  and  Kem  precise  leveling  rods  Nos.  XIV, 
XVII,  XVIII,  and  XIX.  The  rod  supports  for  turning  points  were  footplates  and 
pins,  pins  being  used  mostly  on  the  stretch  from  Fort  Adams  to  Baton  Rouge  and 
footplates  being  used  mostly  on  the  stretch  from  New  Orleans  to  Biloxi. 

The  instrumental  constants  were  determined  at  the  beginning  and  at  the  close  of 
the  work. 

Instrumental  conUanls. 


Infitxument. 


Telescope  No.  4 
Do 

Telescope  No.  5 
Do 


Date  of  obser- 
vation. 


Jan.  12,1900 
Mar.  26, 1900 
Jan.  12,1900 
Mar.  23, 1900 


Cor.  P.  in  ^*^  ^^  '^°^- 


mm.  per  M. 


-0.0275 
-  .0604 
+  .0062 
+  .0040 


perM. 


4.262 
4.262 
4.662 
4.665 


Value  of  on-e  division  of  bubble. 


Bubble. 


•Fauth,  No.  214 
Do 

Kem, No. 5  ... 
Do , 


Date  of  obser- 
vation. 


Jan.  12,1900 
Mar.  26,1900 
Jan.  12,1900 
Mar.  28,1900 


Value  in 

seconds  of 

arc. 


2.25 
2.24 
1.72 
2.06 


Value  in 

millimeters 

per  M. 


0.01092 
.01085 
.0083 
.0100 


Correction  A  for  rods  XIV  and  XVII  is  — 56  millimeters;  for  rods  XVIII  and 
XIX  i8.55.7  millimeters.  The  value  of  1  meter  on  these  rods  varies  so  slightly 
froto  the  standard  meter,  as  determined  heretofore,  that  the  rod  correction  has  not 
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been  taken  into  acootmt  in  the  computations,  as  the  bench  marks  differ  so  little  in 
eieration. 

Mdhodt  of  field  toorib.-— The  methodfl  pursued  are  those  described  in  the  report  of 
MiffiiBBippi  £uver  Commission  for  1S99,  page  3469. 

/2e8uA«.— The  main  line  from  Fort  Adams  to  Baton  Rouse  is  composed  of  108 
stietcheB,  the  average  length  of  stretch  being  1,192  meters,  ^ine  of  these  stretches 
tuled  to  cioee  inside  the  prescribed  limits  on  first  trial;  five  were  closed  with  three 
lines;  three  were  closed  with  four  lines,  and  on  one  stretch  five  lines  were  run, 
although  the  cloeore  was  inside  the  limit  with  the  first  four  lines.  The  main  line 
iv.m  ^ew  Orleans  to  Biloxi  is  composed  of  108  stretches,  the  average  length  of 
stretch  being  1,252  meters.  Six  of  these  stretches  failed  to  close  inside  the  prescribed 
limits  on  first  trial;  four  were  closed  with  three  lines  and  two  with  four  lines.  All 
sde  lines  run  during  the  season  closed  inside  the  limit  on  first  trial. 

All  resalts  obtained  during  the  season  have  been  retained  in  the  computations, 
there  being  no  discrepandeq  laige  enough  to  justify  their  being  rejected  on  account 
of  accident]^  errors. 

The  probable  error  per  kilometer  in  the  main  line  from  Fort  Adams  to  Baton 
BoDge  IS  drO.^  miUinieter,  from  New  Orleans  to  Biloxi  it  is  ±^.61  millimeter. 

OITICB  REDUCTION. 

All  of  the  field  notes  have  been  carefully  rechecked  in  the  office  by  the  observers, 
and  all  of  the  results  have  been  retabulateid  and  computed.  To  facilitate  the  com- 
putation and  put  the  report  into  a  more  convenient  form  for  future  reference,  the 
tabulation  has  been  divided  into  four  stretches,  as  follows.*  Biloxi,  Miss.,  to  New 
Orleans,  La.,  1900;  New  Orleans,  la.,  to  mouth  of  South  Pass,  1898;  New  Orleans, 
La.,  to  Baton  Kouge,  La.,  1897-96;  Baton  Rouge,  La.,  to  Fort  Adams,  Miss.,  1900. 

The  datum  plane  of  all  elevations  given  in  the  tabulation  is  the  adopted  mean 
Golf  level,  which  reads  6.063  feet  on  the  staff  gauge  at  Biloxi  Bay,  the  relation 
between  this  gauge  and  the  surrounding  bench  marks  having  been  determined  in 
April,  1898,  by  precise  levels,  the  resuUs  of  which  are  given  in  Table  No.  6.  All 
ionner  elevations  have  been  reduced  to  this  datum  plane  in  Tables  Nos.  7,  8,  9,  and 
10.  The  discrepancies  given  are  due  to  difference  in  leveling  and  changes  in  the 
bench  marks  themselves,  either  rising  or  settling. 

COMPARISON   AND   DISCUSSION  OF  RESULTS. 

The  results  give  a  comparison  between  two  lines  of  precise  levels  over  a  distance 
of  405  miles,  and  over  86  miles  of  this  distance  we  have  the  comparison  between 
thre3  lines  of  precise  levels.  They  afford  an  interesting  study  of  results  obtained  by 
different  methods,  and  as  the  lapse  of  time  between  the  various  lines  varies  from 
five  to  twenty  years  they  afford  important  data  as  to  the  stability  of  different  kinds 
of  bench  znarlLs.  They  also  give  important  data  for  settling  the  question  of  the  sub- 
sidence of  the  delta. 

Bihxi  Bay  to  New  Orleans. — In  Table  No.  5  will  be* found  a  comparison  of  the  results 
obtained  on  the  stretch  from  Biloxi  Bay  to  Carrol Iton  (in  the  upper  part  of  New 
Orleans)  in  1900,  with  the  results  of  the  two  lines  of  precise  levels  previously  run  over 
Ais  stretch;  the  elevations  are  all  reduced  to  the  same  datum  plane. 

Some  of  the  large  discrepancies  on  this  stretch  may  be  accounted  for  as  follows: 
P-  B.  M.  16  is  on  a  heavy  brick  jail  and  has  probably  settled,  as  the  discrepancies 
show.  P.  B.  M.  6  is  a  stone  post  set  on  a  ridge  of  high  ground,  which  is  about  200 
metera  long  and  70  meters  wide;  this  ridge  is  complely  surrounded  by  a  soft  salt  marsh 
and  Lsolated  from  the  high  ground  on  the  mainland,  and  it  is  not  at  all  improbable 
that  the  whole  ridge  has  subsided  about  97  millimeters  since  1886.  P.  B.  M.  3  is  on 
a  heavy  brick  pillar  with  a  small  base  and  hasprobeibly  settled.  P.  B.  M.  2  is  on  the 
nrick  abutment  of  a  bridge  over  Bayou  St.  John;  large  crack's  in  the  abutment  indi- 
ate  settling  in  recent  years;  an  electric  street  car  line  has  been  run  across  this  bridge 
ance  1893,  which  may  account  for  this.  P.  B.  M.  Carrollton  is  on  a  very  heavy  brick 
hflilding  and  has  undoubtedly  been  settling  ever  since  it  was  establisned;  by  com- 

Cn  with  City  B.  M.  XX  Stone  it  had  settled  7  millimeters  in  1886  and  56.3  mil- 
Jr8inl898. 
This  leaves  only  two  bench  marks  connected  with  in  New  Orleans  in  1898  and  1900 
that  were  establisned  in  1882;  these  are  granite  posts  that  have  been  set  many  years; 
one  of  them  bears  the  date  "1874;"  they  have  every  appearance  of  being  stable 
^8;  tHey  are  designated  as  P.  B.  M.  City  Stone  "Halfway  House"  and  City  B.  M^ 
XX  Stone.     City  B.  M.  XX  Stone  is  the  only  stable  bench  mark  near  the  end  of  ^  tl-  *" 

^^letch  on  which  all  three  lines  touch;  its  elevation  as  determined  by  the  lines  ^'^P®- 

'  a  com- 
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1898  and  1900  differ  only  —3.4  millimeters  from  the  mean  elevation  by  the  lines  of 
1882  and  1886.  P.  B.  M.  City  Stone  ** Halfway  House"  seems  to  be  relatively  the 
highest  of  the  old  marks  now  in  existence  in  New  Orleans;  it  was  not  connected  w^ith 
in  1886,  but  the  comparison  between  this  bench  mark  and  P.  B.  M.  2  by  precise  levels 
in  1893  shows  a  discrepancy  of  only  0.7  millimeters  when  compared  witn their  differ- 
ence in  1882  (see  Report  of  Chief  of  Engineers  for  1893,  p.  3623),  which  shows  that 
the  relation  between  these  two  bench  marks  had  not  changed  perceptibly  from  1882 
to  1893;  hence  we  can  get  a  comparison  of  the  three  lines  at  P.  B.  M.  2  based  on  the 
stability  of  P.  B.  M.  City  Stone  * 'Halfway  House."  Taking  the  present  elevation  of 
P*  B.  M.  City  Stone  "Halfway  House,"  1.6391  meters,  and  adding  the  difference, 
1.1716  meters,  obtained  in  1893,  gives  2.8107  meters  for  the  elevation  of  P.  B.  M.  2, 
which  differs  only  -f  3.7  millimeters  from  the  mean  elevation  obtained  by  the  lines 
of  1882  and  1886. 

The  lines  of  1886  and  1900,  with  the  exception  of  P.  B.  M.'s  6  and  16,  as  already 
noted,  show  a  fairly  close  agreement  from  Biloxi  Bay  to  P.  B.  M.  4  at  Chef  Menteur, 
the  largest  discrepancy  up  to  this  point  being  -18.3  millimeters;  but  the  line  of  1882 
gradually  diverges  from  tne  other  two  and  reaches  its  greatest  divei^nce  at  P.  B.  M.4. 

From  these  results  we  must  conclude  that  there  has  been  no  change  in  the  general 
elevation  at  New  Orleans  since  1882,  neither  rising  nor  subsidence,  when  compared 
with  mean  Gulf  level  at  Biloxi  Bay  and  the  permanent  benchmarks  in  that  vicmitv; 
therefore  the  discrepancies  shown  in  Table  No.  5,  other  than  those  due  to  probable ' 
settling  of  individual  bench  marks,  are  te  be  accounted  for  by  differences  in  leveling, 
such  differences  being  mostly  due  to  the  different  methods  pursued  and  instruments 
used  in  the  field  work,  it  bemg  taken  for  granted  that  all  three  lines  were  run  with 
equal  care  and  skill. 

The  methods  used  in  1882  are  explained  in  Mississippi  River  Commission  report  for 
1883,  page  51.  They  differ  from  the  methods  used  in  1900  in  two  important  points, 
viz,  each  observer  did  not  duplicate  his  own  work,  and  the  order  of  observing  the  back 
ana  fore  sights  was  always  the  same,  the  back  sif^ht  being  taken  first  at  every  instru- 
ment station.  By  one  observer  running  all  the  lines  east  and  the  other  running  all 
the  lines  west  the  mean  result  of  each  stretch  is  affected  by  the  sum  of  their  personal 
errors  of  observation — a  very  uncertain  quantity.  By  not  alternating  the  order  of 
observing  back  and  fore  signts  at  the  successive  instrument  stations,  any  constant 
errors  due  to  rising  and  settling  of  the  instrument  and  to  changes  inrefractTon  become 
cur  ulative. 

The  methods  used  in  1886  are  explained  in  United  States  Coast  and  Geodetic  Sur- 
vey Report  for  1880,  Api)endix  No.  11,  pages  137  and  138,  with  the  important  excep- 
tion noted  in  I'^nited  States  Coast  and  Geodetic  Survey  Report  for  1887,  Appendix 
No.  9,  page  187.  The  two  independent  lines  were  run  in  opposite  directions  by  the 
same  observer  at  different  times,  sometimes  on  the  same  day,  but  preferably  on  dif- 
ferent days,  and  the  back  and  fore  sights  were  nearly  equal.  This  method  was  a 
decided  improvement  on  the  methods  previously  used  by  the  Coast  Survev;  but 
still  it  did  not  eliminate  instrumental  errors  completely,  owing  to  the  impossibility 
of  perfectly  manipulating  these  sensitive  instruments,  as  will  tS  pointed  out  later  in 
this  report.  The  report  on  the  work  of  1886  does  not  state  whether  or  not  the  order 
of  observing  back  and  fore  sights  was  alternated  at  successive  instrument  stations; 
but  the  length  of  time  during  observations  at  one  station  by  this  method  introduces 
errors  due  to  changing  refraction  which  are  not  eliminated. 

The  bubbles  us^  in  1886  were  not  sufficiently  sensitive  to  give  the  best  results; 
one  had  a  value  of  5.7  seconds  and  the  other  a  value  of  4.2  seconds  for  one  division. 

New  Orleans  to  Fort  Adams. — The  first  line  of  precise  levels  over  this  streteh  was 
run  by  the  United  States  Coast  and  Geodetic  Survey  in  1880;  hence  there  is  a  period 
of  from  seventeen  to  twenty  years  between  the  two  lines  of  precise  levels.  The 
former  elevations  of  bench  marks  given  in  the  tabulations  are  the  results  of  the  Mis- 
sissippi River  Commission  leveling  from  Biloxi,  Miss.,  to  CarrOllton,  La.,  and  the 
Coast  Survey  leveling  from  CarrolTton,  La.,  to  Fort  Adams,  Miss.,  these  elevations 
being  reduced  to  the  adopted  mean  Gulf  level  for  comparison. 

The  discrepancy  at  New  Orleans  is  +34.2  millimeters;  at  Fort  Adams  it  is  -f  254.4 
millimeters,  making  the  discrepancy  between  the  two  lines  of  levels  -{-220.2  mil- 
limeters for  this  streteh  of  169  miles.  The  largest  discrepancy  between  the  two  lines 
on  this  streteh  is  +271.4  millimeters  at  P.  B.  M.  XXXIX,  opposite  Bayou  Sara,  La., 
the  total  discrepancy  at  this  point  being  +305.6  millimeters.  This  bench  mark  is  not 
in  first-class  condition,  as  it  is  on  the  edge  of  the  river  bank  and  its  concrete  base 
has  been  partially  undermined;  but  this  would  tend  to  make  it  settle,  whereas  it  is 
38.6  millimeters  nigh  when  compared  with  P.  B.  M.  XXXVIII,  and  56.6  millimeters 
y-jph  when  compared  with  P.  B.  M.  XL. 

f^/^  ^i-discrepancies  on  this  streteh  are  very  irregular,  but  have  a  general  tendency 
irom  invj^^j.  ei^^^ation  in  1897-98  and  1900  uiitil  P.  B.  M.  XXXIX  is  reached.    Many 


/ 


APPENDIX  Y  Y ^KEIH3»T  OF  MISSISSIPPI  BIYEB  COMMISSION.       4627 

auaeuregalaritieB  are  no  donbt  due  to  changes  in  elevation  of  the  bench  marks 
MfiDBelTea.  Some  of  likese  changes  are  quite  apparent  P.  B.  M.  CarroUton  has 
*«My  oeen  diaciiaBedL  I*.  B.  M.  XXIX  is  under  the  inner  slopb  of  a  laive  levee,  and 
[^^eeqaently  has  liad  a  greskt  weight  placed  upon  it,  especially  during  long  periods 
(i}m  water,  wben  tlie  levee  is  thoroughly  saturated.  P.  B.  M.  XXXVII  is  on  a 
^  bailing  an^  Ims  probably  seUled.  P.  B.  M.  XLVIII  may  have  settled,  as  the 
aim  bss  been  sliding  into  the  river  in  that  vicinity.  The  former  elevation  of 
f.B.M,XXX  \yy  precise  levels  is  about  1  foot  in  error,  probabl]^  due  to  an  error 
in  cQimectins  ^witn.  it^  Tlie  comparison  is  therefore  made  with  its  ordinary  level 
elevation. 

?.B.M..'8  XXIX  and.  ^IV,  on  College  Point,  showed  such  a  decided  drop  as  com- 

pued  with  P.'B.  "M.'s  'X.TI  and  XV  on  either  side,  that  it  was  decided  to  close  the 

cQciut  aroond.  the  point  with  the  line  across  the  point  on  the  railroad.    This  9  mile 

^rcmt  cVoaed  only  0.3  millimeters  high,  showing  conclusively  that  the  1897-98  eleva- 

ikoswex^  correct.     P.  B.  M.  XIII  is  on  an  iron  gate  post  and  P.  B.  M.  XIV  is  on  a 

^riAep  oi  a  laree  convent  building;  but  if  this  discrepancy- is  due  to  settling  they 

bsve  \Knh  settled  about  the  same,  as  their  difference  in  elevation  in  1897-98  differs 

ixom  that  oi  1880  by  only  1.6  millimeter. 

The  diacxepancy  of  about  21  millimeters  between  P.  B.  M.'s  XXXI  and  XXXII 
is  probably  due  to  the  different  methods  used  in  making  the  river  crossings  at  Baton 
Booge,  La. 

Au  of  the  variationfi  between  these  two  lines  can  hardly  be  ascribed  to  chan^  in 
demtion  of  the  bench  marks  themselves  with  reference  to  the  general  elevation  of 
the  adjacent  suilBuse;  hence  they  must  be  due  either  to  irregular  rising  or  subsiding 
oi  the  earth's  crust  or  to  the  variations  of  the  two  lines  of  levels  with  respect  to  the 
true  difierenoes  of  elevation  between  these  points.  I  am  inclined  to  believe  it  is  the 
latter,  and  that  these  discrepancies  are  mostly  due  to  the  different  methods  used  on 
the  two  lines. 

The  method  used  in  1880  is  fully  described  in  the  United  States  Coast  and  Geodetic 
Survey  report  for  1880,  Appendix  No.  11 ,  pages  137  and  138.  Two  lines  were  run  simul- 
taneoofily,  with  two  rods  usually  at  different  distances  from  the  instrument;  alternate 
sections  were  run  in  opposite  directions;  back  sights  were  always  read  first;  the 
errors  of  colUmation  and  inclination  were  eliminated  by  inverting  the  telescope  and 
ie%ertdng  the  striding  level,  and  a  target  was  used  to  r^ul  the  rod,  eight  micrometer 
leadings  being  taken  to  ascertain  the  correction  to  be  applied  to  each  rod  reading. 
The  bubble  used  had  a  value  of  about  6.7  seconds  for  one  division,  which  is  not 
sufficiently  sensitive  for  this  kind  of  work. 

objections  to  this  method  of  observing  are  as  follows:  Alternate  sections  run 


in  ^>po6ite  directions  are  not  likely  to  be  run  under  the  same  conditions,  either  of 

the  earth's  surface  and  atmosphere,  or  the  observer;  indeed,  these  conditions  are 

more  apt  to  vary  widely;  all  of  which  are  important  in  eliminating  errors  due  to 

heating  and  cooling  oi  the  earth's  surface,  and  the  personal  errors  of  observation, 

w^hioh  are  not  constant  and  probably  vary  with  varying  conditions.    Beading  the 

beck  si^bts  always  first  does  not  eliminate  errors  due  to  rising  or  settling  oi  the 

inetrument  and  to  changes  in  refraction;  this  last  point  is  a  very  important  one,  as 

the    refraction  changes  very  rapidly  along  the  southern  river  during  the  winter 

months;  and  considerable  time  must  elapse,  when  this  method  is  used^  between  the 

b^^inning  of  the  reading  of  the  first  back  sight  and  the  end  of  the  reading  of  the  la^t 

£i>re  aiRht  at  all  instrument  stations.     Errors  of  collimation  and  inclination  can  not 

be  pei¥ectl^  eliminated  b^  inverting  the  telescope  and  reversing  the  striding  level, 

hecanae  of  imperfect  manipulation;  it  being  very  seldom  that  an  observer  can  read 

a  rod  vrith  the  bubble  in  a  certain  position,  then  remove  the  striding  level,  revolve 

the  telescope  completely  in  the  wyes,  replace  the  striding  level,  and  obtain  the  same 

reading  on  the  rod  with  the  bubble  in  its  original  position;  which  shows  that  the 

relation  between  the  line  of  collimation  and  the  tangent  of  the  bubble  is  not  the 

same  as  in  the  first  reading,  and  that  an  observer  can  never  be  sure  that  he  has 

eliminated  errors  completely  by  this  method. 

TJjiequal  sights  introduce  errors  due  to  curvature,  refraction,  inequality  of  the  col- 
lars of  the  telescope,  and  changing  the  focus  of  the  instrument.  These  are  either  not 
constant  or  impossible  of  accurate  determination,  hence  they  can  not  be  completelv 
elinunated.  itefraction  is  constantly  varying  and  can  not  be  accurately  determined; 
and  the  collars  of  the  telescope  change  from  wear  and  the  pivot  correction  is  very 
difficult  to  determine  accurately. 

Being  sure  the  relation  between  the  telescope  and  striding  level  does  not  change 
between  back  and  fore  sights,  alternating  the  order  of  observing  back  and  foresights, 
and  equalizing  the  sights  is  the  only  accurate  method  of  eliminating  errors  due  to  col- 
limation, inchnation,  curvature,  retraction,  and  inequality  of  collars  of  the  telescope. 
New  Orleans  to  mouth  of  ScnUh  Pass.— On  this  stretch  of  114  miles,  we  have  a  com- 
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parison  of  two  precise  level  lines  ran  by  pmctioally  the  same  methods  oyer  the  same 
ffround  under  similar  conditions,  with  an  mterval  of  from  Ave  to  five  and  a  half  years 
between  them.  Lea^ng  out  the  caps  on  top  of  the  pipes,  which  are  not  exact  points 
for  comparison  on  account  ci  their  looseness,  we  have  95  bench  marks  upon  which 
both  lines  touched. 

From  New  Orleans  to  The  Jump,  89.4  miles,  the  bench  marks  are  behind  the  levees 
and  thus  protected  from  overflow  of  the  river,  except  when  crevasses  occur.  Cre- 
vasses did  occur  between  P.  B.  M.'s  22  and  17  at  numerous  places  in  1897,  and  the 
results  clearly  show  the  effect  of  these  crevasses  in  causing  some  of  the  bench  marks 
to  settle.  Below  The  Jump  the  ground  on  which  the  bench  marks  are  located  is  very 
low,  most  of  the  bench  marks  ^ing  set  in  mud  and  water,  and  during  the  overflow 
they  are  under  the  water  for  long  periods.  The  ground  is  very  soft  and  has  eiUier  sub- 
sided as  a  whole  or  the  bench  marks  have  settled  in  the  soft  mud. 

The  lines  between  New  Orleans  and  Fprt  St.  Philip  afford  the  beet  stretch  for  com- 
parison. This  stretch  is  79  miles  long  and  has  66  bench  marks  common  to  both  lines. 
The  following  bench  marks,  which  show  laiye  discrepancies,  have  undoubtedly  settled 
as  indicated  by  comparison  with  adjacent  bench  marks  and  an  examination  of  the 
conditions  surroundmg  them,  and  they  are  therefore  not  considered  in  the  compari- 
son. P.  B.  M.  24  is  on  a  large  brick  building.  P.  B.  M.  ^  J  ^  is  near  a  large  hole  where 
the  ground  has  subsided,  leaving  only  the  tops  of  the  trees  above  water.  A  crevasse 
occurred  at  P.  B.  M.  21  in  1897.  It  is  now  outside  of  the  new  levee  and  the  deposit  has 
filled  in  around  it  up  to  the  top  of  the  pipe.     A  crevasse  occurred  at  ^^  in  1897. 

Leaving  these  4  bench  marks  out  of  the  comparison,  we  have  3  bench  marks  that 
show  a  higher  and  58  that  show  a  lower  elevation  in  1898  when  compared  with  P.  B.  M. 
City  Stone  *' Halfway  House;''  the  greatest  plus  discrepancy  is  10.2  millimeters  at 
P.  B.  M.  ^1^  and  the  greatest  minus  discrepancy  is  40.1  millimeters  at  T.  B.  M.  102 
Pai^;  it  is  a  nail  in  the  root  of  a  tree.  There  are  18  bench  marks  that  show  discrep- 
ancies less  than  10  millimeters;  33  show  discrepancies  greater  than  10  millimeters 
and  less  than  20  millimeters;  8  show  discrepancies  greater  than  20  millimeters  and 
less  than  30  miUimeters;  one  discrepancy  is  —34.9  millimeters,  and  one  is  —40.1  mil- 
limeters. The  discrepancy  between  the  lines  at  P.  B.  M.  ^|^  at  Fort  St.  Philip  is  +  0. 7 
millimeter. 

The  large  discrepancy,  37. 7  millimeters,  between  P.  B.  M's.  ^p  and  10,  at  Fort  Jack- 
son, is  no  doubt  due  to  the  discrepancy  between  the  two  river  crossings  made  at  that 
point.  The  crossing  in  1893  was  made  under  bad  conditions  and  the  individual  results 
show  a  wide  range,  which  is  proliably  due  to  large  changes  in  refraction  during  the 
observations.  The  crossing,  m  1898,  was  made  under  first-class  conditions,  and  the 
individual  results  show  a  close  agreement;  henc%  we  are  justified  in  taking  the  results 
of  1898  as  being  the  true  difference  of  elevation. 

From  Fort  Jackson  to  The  Jump,  10  miles,  we  have  10  points  for  comparison;  com- 
paring these  with  P.  B.  M.  10,  there  are  6  that  show  a  higner  and  3  a  lower  elevation 
than  that  of  1893;  the  largest  plus  discrepancy  is  11.7  millimeters  at  P.  B.  M.  8,  and 
the  lai^^t  minus  discrepancy  is  14.6  millimeters  at  B.  M.  A.,  which  is  on  a  brick 
chimney. 

Below  The  Jump  the  discrepancies  vary  widely.  Those  bench  marks  situated  on 
low  ground  subject  to  overflow  for  long  periods  snow  the  laigest  minus  discrepancies, 
which  are  either  due  to  the  general  subsidence  of  these  overflowed  areas  or  to  the 
settling  into  the  mud  of  the  bench  marks  themselves,  or  to  both.  Those  bench 
marks  situated  on  comparatively  high  groimd,  not  subject  to  overflow,  show  the 
smallest  discrepancies  and  they  do  not  indicate  subsidence. 

P.  B.  M.  5  is  on  comparatively  high  ground  above  overflow,  it  having  been  filled 
in  for  an  orange  grove,  and  it  does  not  snow  as  large  a  minus  discrepancy  as  the  adja- 
cent P.  B.  M.'s.  P.  B.  M.  J  is  on  the  light-house  foundation  at  the  end  of  the  east  - 
jetty  and  indicates  a  very  large  settling  of  that  structure.  P.  B.  M.  Fire  is  the  most 
stal)le  bench  mark  at  the  Head  of  Passes;  the  discrepancy  between  the  two  lines 
from  P.  B.  M.  City  Stone  **  Halfway  House'*  to  this  point,  101  miles,  is  —19.4  milli- 
meters; or,  leaving  out  the  discrepancy  of  —37.7  millimeters  due  to  the  river  crossing 
at  Fort  Jackson,  it  is  -|- 18. 3  millimeters.  P.  B.  M.  lis  the  most  stable  bench  mark 
at  Port  E^ds;  the  discrepancy  between  the  two  lines  at  this  point,  112  miles,  is  —40.8 
millimeters;  or,  leaving  out  the  discrepancy  of  —37.7  millimeterB  due  to  the  rivei 
crossing  at  Fort  Jackson,  it  is  —3.1  millimeters. 

TABULATION   OP  RESULTS. 

In  Tables  Nos.  6,  7,  8,  9,  and  10  the  quantities  given  in  the  various  columns  an  ■ 
more  fully  explained  a^  follows: 

Column  1  gives  the  bench  mark  under  consideration.    The  letters  P.  B.  M.  denob  ~- 
a  permanent  bench  mark,  and  the  letters  T.  B.  M.  denote  a  temporary  bench  mark  r: ,. 
but  in  some  cases  it  is  quite  permanent.  . '  ^ 

'  -i" 
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Column  2  gives  the  bench  mark  from  which  the  bench  mark  in  column  1  was 
detennined. 

Colmnn  3  eiyes  the  distance  in  meters  run  between  the  bench  marks  in  the  two 
preceding  coTomns. 

Colmnn  4  gives  the  total  distance  in  kilometers  of  the  bench  mark  under  consider- 
ation from  the  initial  point. 

Column  5  g^ves  the  direction  each  line  was  run — direct  indicating  a  line  run  from 
bench  mark  in  column  2  to  bench  mark  in  column  1,  reverse  indicating  a  line  run 
from  bench  mark  in  column  1  to  bench  mark  in  column  2. 

Column  6  gives  the  difference  in  elevation  in  millimeters  between  the  bench  marks 
in  columns  1  and  2  determine  by  each  run,  with  its  proper  si^,  and  the  mean  of 
all  these  runs. 

Column  7  gives  the  residuals  for  each  result  found  by  substracting  each  result 
from  the  mean  result. 

Columns  8  and  9  give  the  algebraic  sum  of  the  residuals,  and  show  at  every  bench 
mark  the  amount  that  the  two  independent  (direct  and  reverse)  lines  diverge  from 
the  mean. 

Column  10  gives  the  probable  error  of  each  stretch,  computed  from  the  formula 

f  =  ±  0.6746V^^^~7. 
▼  in(m— 1) 

Column  11  gives  the  probable  error  of  each  bench  mark  when  referrgi  to  the 

adopted  mean  pilf  level  at  Bilozi  Bay,  computed  bjr  the  formula  R  =  drv^Sr*. 

Column  12  gives  the  elevation  of  the  bencn  mark  in  column  1  in  meters  above  the 
adopted  mean  gulf  level. 

Column  13  gives  the  elevation  of  the  bench  mark  in  column  1  in  feet  above  the 
adopted  mean  ^If  level. 

Column  14  gives  the  former  elevation  of  the  bench  mark  in  column  1  in  meters, 
redoced  to  the  adopted  mean  gulf  level. 

Column  15  gives  the  discrepancy  in  millimeters  between  the  elevations  eiven  in 
columns  12  and  14.  The  plus  sign  indicates  that  the  present  elevation  is  higher  than 
the  former  elevation,  and  the  minus  sign  indicates  that  the  present  elevation  is  lower 
than  the  former  elevation. 

Column  16  gives  the  discrepancy  shown  in  column  16,  reduced  to  feet. 

Column  17  gives  the  initial  of  the  observer's  surname:  W  denotes  W.  8.  Williams, 
T  denotes  £.  J.  Thomas,  and  H  denotes  Eugene  L.  Harman. 

Respectfully  submitted. 

W.  S.  Williams,  SuriTyor. 

C&pt  Mason  M.  Patbick, 

Corps  of  Engineerst  U,  S,  A. 


Table  Ko.  5. — Comparison  ofremjiUB  obtained  by  the  three  lines  of  precise  levels  from  Bilox 
,  /  Bay  to  New  Orleans, 


Bench  mark. 


City  Stone  "  Halfway  House" 


jtyB.M.  XX  Stone 
(.  M.  CanoUton  .. 


Distance. 


Km. 


2.212 

10.608 

18.590 

32.069 

88.250 

46.745 

46.973 

53.730 

59.226 

67.987 

70.344 

101.183 

131. 187 

182.806 

135.254 

140.091 

140.437 


Elevation  above  mean  gulf 
level. 


A.  R.  Ctf 
1862. 


Meters. 


1.7859 
7.8501 
6.3607 
9.3833 
3.5838 
6.4802 
7.1312 
4.6785 
2.9123 
1.2207 
3.1828 
2.1606 
1.2925 
2.7772 
1.6049 

1.3834 

2.7667 


U.8.C. 

andG.S. 

1886. 


Meters. 
4.7914 
1.7907 
7.8567 
6.3711 
9.4130 
3.3876 
6.5319 
7.1835 
4.7263 
2.9649 
1.2709 
3.2842 
2.2187 
1.3505 
2.8368 


1.4891 
2.8141 


M.  R.  C, 
1900. 


Meters. 
4.7914 
1.7871 
7.8647 
6.8605 
9.4072 
3.3693 
6.5215 
7.1732 
4.7232 
2.0598 
1.2686 
3.1845 
2.2233 
1.3106 
2.7982 
1.6391 
(1898) 
1.4078 
(1898) 
2.7388 


Discrepancy. 


1882  and 
1900. 


Mm. 


+  1.2 
+14.6 
-  0.2 
+23.9 
+15.5 
+41.3 
+42.0 
+44.7 
+47.5 
+47.9 
-48.3 
+62.7 
+18.1 
+21.0 
+84.2 

+24.4 

-81.9 


1886  and 
1900. 


Mm. 
0.0 

-  8.6 
+  8.0 
-10.6 

-  5.8 
-18.8 
-10.4 
-10.8 

-  3.1 

-  5.1 

-  2.8 
-99.7 
+  4.6 
-39.9 
-38.6 


+81.8 
-80.8 
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Table  No.  11. 

dkbcriftions  and  elevations  of  prbcise-level  bench  marks,  biloxi,  miss.,  to 

new  orleans,  la. 

[Season,  1900.    W.  8.  WllliamB  and  E.  L.  Harman,  levelen.] 

ElevationB  are  expressed  in  both  meters  and  feet  above  mean  Gulf  level. 

One  meter  is  taken  as  3.2808693  feet. 

The  letters  P.  B.  M.  denote  a  precise-level  bench  mark  which  is  set  with  special 
care  so  as  to  be  practically  permanent.  The  letters  T.  B.  M.  denote  a  temporary 
bench  mark  whose  elevation  is  as  well  determined  as  that  of  a  P.  B.  M. ;  thotm 
described  are  considered  practically  permanent  for  a  number  of  jears. 

The  new  precise  bench  marks  established  on  lines  Biloxi,  Miss.,  to  New  Orleans, 
La.,  and  Baton  Rouge,  La.,  to  Fort  Adams,  Miss.,  are  of  the  B.  M.  form  as  used  in 
1898  above  St.  Paul,  Minn.,  for  ordinary  bench  marks,  and  consist  of  tile  and  pipe  as 
follows:  A  vitrified  tile  18  by  18  by  4  inches,  in  the  center  of  which  is  set  vertically 
with  lead  a  three-eighths-inch  copper  Iwlt,  the  upper  end  being  a  little  above  the 
upper  surface  of  the  tile.  Surrounding  the  bolt  on  the  surface  of  the  tile  is  the 
inscription,  "Mississippi  River  Commission.  1898,  U.  S.  B.  M."  This  tile  is  burietl 
in  the  ground  about  3  feet  beneath  the  surface.  On  top  the  tile  is  placed  a  4-inch 
wrou^ht-iron  pw  pipe  4  feet  long,  concentric  with  the  copper  bolt;  the  lower  end  of 
the  pipe  is  split  into  quarters  and  spread  out  to  prevent  its  beins  pulled  up.  A  cast 
brass  cap  fits  over  the  top  of  the  pipe  and  is  riveted  thereto.  The  cap  has  the  fol- 
lowing inscription  in  sunken  letters:  "Mississippi  River  Commission,  $250  fine  for 
disturbing  this  mark,  1898,  PB.  M.  U.  S.,  latitude  ,  longitude  ,  elevation  above 
sea  ."  The  P  is  put  on  with  a  prick  punch.  The  elevation  of  the  top  of  the  cap 
is  determined;  the  structure  has  tnus  two  bench  marks. 

P.  B.  M.  E  ( U.  S.  C.  &  G.  8. )  is  near  the  east  end  of  the  Biloxi  Bay  bridge,  and 
about  68  meters  south  of  the  Louisville  and  Nashville  Railroad  track,  in  the  yanl  of 
and  near  the  northwest  comer  of  the  frame  house  owned  and  occupied  by  tlie  Rev. 
J.  B.  Walker.  The  B.  M.  is  the  bottom  of  the  square  cavity  cut  in  the  top  of  the 
marble  stone  marking  the  point.  The  stone  is  6  by  4  inches  on  top,  and  about  2  J 
feet  long,  projecting  about  4  inches  above  ground,  and  has  the  letters  U.  S.  C.  S.  cut 
upon  the  top.  Distance  from  center  of  bench  to  brick  pier  under  northwest  comer 
of  house,  0.8  meter. 

Elevation,  4.7914  meters,  16.720  feet. 

P.  B.  M.  Keenor  is  tile  and  pipe,  west  of  summer  cottage  of  Bishop  J.  C.  Keenor,  on 
east  side  of  Biloxi  Bay  near  Ocean  Springs,  Miss.  It  is  75  meters  north  of  the 
Louisville  and  Nashville  Railroad  track  and  about  90  meters  east  of  the  east  end  of 
the  Biloxi  Bay  Railroad  trestle.  It  is  1  meter  west  of  gallery  and  3  J  meters  north  of 
southwest  comer  of  ^llery  in  front  of  house. 

Elevation  bolt  in  tile,  5.5161  meters,  18.098  feet. 

Elevation  cap  on  pipe,  6.7294  meters,  22.078  feet. 

Biloxi  gauge  B.  M.  B  is  upper  edge  of  iron  plate,  at  angle  in  the  line  of  piling  near 
gauge  house.  Marks  are  cut  thus:  A  in  the  iron,  and  the  letter  B  is  cut  in  plank 
near  the  B.  M. 

Elevation,  1.6982  meters,  5.572  feet. 

Standard  staff  gauge  of  Biloxi  tidal  observations  is  nailed  to  piling  at  northwest  end 
of  drawspan,  when  open,  of  Louisville  and  Nashville  Railroad  bridge  over  Biloxi 
Bay.  The  staff  is  graduated  in  feet  and  tenths  from  zero  to  12  feet,  and  reads  by 
means  of  a  micrometer  attachment  to  hundredths  of  a  foot.  This  staff  was  set  in 
October,  1896.    The  final  value  of  mean  Gulf  level  reads  on  this  gauge  6.0829  feet. 

P.  B.  M.  19  A  is  at  intersection  of  X  cut  on  top  of  stone  post  on  which  P.  B.  M.  19 
was  originally  established.  Top  has  since  been  broken  off.  X  is  on  comer  of  stone 
nearest  the  lay.  St-one  is  225  meters  west  of  the  west  end  of  Biloxi  Bay  bridge.  It 
is  30  meters  south  of  the  center  of  track  of  the  Louisville  and  Nashville  Railroad. 
Pine  trees  near  by  are  blazed  facing  stone. 

Elevation,  1.7366  meters,  5.694  feet. 

T.  B.  M.  184  is  top  of  20-penny  wire  nail  driven  verticallv  into  northeast  root  of 
leaning  sycamore  tree  standing  in  northeast  comer  of  yard  of  the  Biloxi,  Miss.,  public 
school^  situated  on  the  south  side  of  the  Louisville  and  Nashville  Railroad  and  on 
west  side  of  the  street  which  leads  south  to  the  city  hall.  Nail  is  about  one-half  inch 
under  the  surface  of  the  ground. 

Elevation,  5.3620  meters,  17.592  feet. 

P.  B.  M.  City  Hall,  Biloxi,  Miss.,  is  top  of  copper  bolt  leaded  vertically  in  the  top  of 
southeast  comer  of  buttress,  standing  on  the  east  nidc  of  the  entrance  to  the  city  hall 
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a\  cuort-house  at  Biloxi,  Miss.     Top  of  buttresH  is  the  same  height  an  the  water 

ir-leof  building,  and  is  built  of  brick  and  covered  with  cement.  Bolt  is  0.1  meter 
:^m  the  east  and  south  edges  of  the  buttress,  respectively.  The  citv  hall  is  on  the 
vfth  side  of  Howard  avenue  and  faces  Main  street  leading  south  to  tne  beach.     Top 

i  Mt  is  nearly  flush  with  surface  of  buttress. 

Elevation,  7.0227  meters,  23.041  feet 

T.  B.  M.  183  is  top  of  30-penny  wire  nail  driven  vertically  into  one  of  the  many 
i'ltheast  roots  of  tne  large,  lone,  double  live  oak  tree  standing  in  open  plat  of  ground 
>longing  to  the  Louisville  and  Nashville  Railroad  Company,  and  which  is  a  pro- 
>i^l  park.  Tree  is  about  60  meters  southwei^t  of  the  southwest  comer  of  the  pas- 
'^lifxr  depot  at  Biloxi,  Miss. 

Elevation,  7.1855  meters,  23.575  feet. 

T.B.  M.  186  is  top  of  a  20-penny  w^ire  nail  driven  vertically  into  south  root  of  4-foot 
-i^e  oak  tree,  standing  in  northwest  portion  of  same  plat  of  ground  as  T.  B.  M.  183. 
i:is  13  meters  south  of  warehouse  and  115  meters  went  of  the  Louisville  and  Nash- 
ilie  Railroad  passenger  depot  at  Biloxi,  Miss.,  and  25  metern  east  of  the  Hygeia  ice 
piuit.    Nail  is  about  3  feet  from  the  body  of  the  tree. 

Elevation,  7.2558  meters,  23.806  feet. 

P.B.  M.  Hygeia  is  tile  and  pipe  in  the  southeast  comer  of  the  yard  of  the  Hygeia 
^  plant,  owned  by  Charles  McCormack,  at  Biloxi,  Miss.  It  is  30  meters  south  of 
'Vice  factory  building,  74  meters  south  of  the  Louisville  and  Nashville  Railroad, 
•36  meters  west  of  nassenger  depot,  118  meters  west  of  P.  B.  M.  Biloxi.  Pipe  is  about 
1  meter  from  soutn  and  east  fences,  respectively,  and  cap  is  about  2  leet  above 
zroond. 

Elevation  bolt  in  tile,  6.5078  meters,  21.351  feet. 

Elevation  cap  on  pipe,  7.7212  meters,  25.332  feet. 

P.  B.  M.  Biloxi  is  a  brick,  concrete,  and  cement  structure,  having  a  M.  R.  C.  B.  M. 
lie  with  a  copper  bolt  leaded  vertically  in  its  center  as  a  subsurface  mark,  and 
^pped  by  the  same  kind  of  tile.  The  top  tile  will  eventually  have  a  bn)nze  plate 
'^ring  a  suitable  inscription  and  its  elevation  marked  on  it,  after  the  structure  has 
had  ample  time  to  settle.  A  plate  will  then  l)e  published  in  a  subsequent  report, 
•hfiving  construction  and  location  of  the  structure.  Said  structure  is  located  near 
^^-l  nde  of  open  plat  of  ground  lying  southwest  of  the  Louisville  and  Na^ihville  Rail- 
"jad  passenger  depot  at  Biloxi,  Miss.  The  plat  of  ground  belongs  to  the  Louisville 
and  >ashviUe  Rauroad  Company,  and  is  a  proposcKl  park.  The  P.  B.  M.  is  6  meters 
v^  of  west  line  of  Favard  street,  52  meters  south  of  passenger  depot,  32  meters 
north  of  Catholic  school  yard,  26  meters  east  of  double  live  oak  tree  on  which  is 
ocated  T.  B.  M.  183.    Top  of  structure  is  2  feet  above  ground. 

P.  B.  M.  17  is  copper  bolt  leaded  in  top  of  marking  stone  set  in  ground  11  meters 
iooth  of  center  of  track  of  Louisville  and  Nashville  Railroad,  2^  meters  west  and  1  meter 
north  of  southwest  comer  of  the  station  building  at  Beauvoir  station,  Miss.  Comers 
'jf  stone  are  now  chipped  off. 

Ele\'ation,  7.8647  meters,  25.803  feet. 

P.  B.  M.  16  is  center  of  copper  bolt  leaded  horizontally  in  center  of  fifth  brick  of  the 
fifteenth  course  above  the  water  table,  in  the  west  wall  of  jail  at  Mississippi  City, 

U  B. 

ifi*.   The  bricks  are  counted  from  northwest  comer  of  building.    It  is  marked  0 

BM 

Elevation,  6.3605  meters,  20.868  feet. 

P.  M.  B.  14  is  top  of  copper  bolt  leaded  in  top  of  marking  stone  set  in  ground  8 
meters  north  of  center  of  track  of  the  Louisville  and  Nashville  Railroad,  193  meters 
east  of  milepost  62  N.  O.,  and  252  meters  east  of  White  Harbor  station.  Stone 
nuirked  U.  8. 

Elevation,  9.4072  meters,  30.864  feet. 

P.  B.  M.  13  is  top  of  copper  bolt  leaded  in  top  of  marking  stone  marked  U.  S.,  set 
[n  ground  about  9  meters  south  of  center  of  Louisville  and  Nashville  Railroad  track, 
^\  meters  aouth  of  platform,  and  8^  rail  lengths  east  of  the  east  end  of  the  passenger 
•lepot  at  P&88  Christian,  Miss.  Stone  projects  about  1  inch  out  of  ground  and  has  one 
corner  broken  off. 

Elevation,  3.3693  meters,  11.054  feet. 
.  P.  B.  M.  11  is  top  of  copper  bolt  leaded  in  top  of  marking  stone,  marked  U.  8.,  set 
jn  ground  about  J  meter  north  of  fence  along  south  right  of  way  of  Louisville  and 
?*«8h\ille  Railroad,  and  about  1  meter  west  of  comer  of  fence  at  west  side  of  Front  street, 
^  Bay  St  Louis,  Miss.  It  is  about  12  meters  south  of  center  of  track  and  about  30 
l^eters  west  of  west  end  of  railroad  trestle  over  Bay  St.  Louis.  Stone  is  about  2 
Qches  above  ground  and  has  its  corners  chipped  off. 

Elevation,  6.5215  meters,  21.396  feet. 

P.  B.  M.  10  is  center  of  copper  bolt  leatied  horizontally  in  face  of  southern  brick 
^*ll  of  vestibule  of  Catholic  Church  at  Bay  St.  Louis,  Miss.     It  is  about  halfway 
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between  side  entrance  of  vefltibule  and  main  front  wall  and  about  1  meter  above  the 
gromid.     Building  has  been  stuccoed  over  and  a  hole  left  in  stucco  at  the  bolt. 

Elevation,  7.1732  meters,  23.534  feet. 

P.  B.  M.  9  Is  top  of  cross  in  center  of  marking  stone,  marked  U.  8.,  set  in  ground 
36  meters  south  of  southwest  comer  of  Waveland  station,  on  Louisville  and  Nash- 
ville Railroad,  in  line  with  fence  on  west  side  of  lane  along  west  side  of  Merwood 
dairv  farm,  12  meters  north  from  comer  of  fence  at  end  of  lane,  12  meters  west  of 
shell  road  leading  toward  the  bay  from  Waveland  station.  Stone  is  3  inches  above 
ground. 

Elevation,  4.7232  meters,  15.496  feet. 

P.  B.  M.  8  is  top  of  cross  in  center  of  marking  stone,  marked  U.  S.,  set  in  ground  in 
northwest  portion  of  yard  around  the  section  house  at  Chinchuba Station,  Miss.,  and 
about  10  meters  south  of  the  center  of  the  Louisville  and  Nashville  Railroad  track. 
Stone  is  about  one-half  foot  above  ground. 

Elevation,  2.9598  meters,  9. 711  feet. 

P.  B.  M.  7  is  center  of  cross  cut  in  top  of  marking  stone,  marked  U.  S.,  set  in  ground 
just  north  of  north  fence  of  house  lot  of  Pat.  Ferril,  near  Claiborne  Station,  on  Lou- 
isville and  Nashville  Railroad.  It  is  18  meters  south  of  center  of  track,  12  meters 
(measured  parallel  to  railroad  track)  east  of  east  end  of  station  house. 

Elevation,  1.2686  meters,  4.162  feet. 

P.  B.  M.  6  is  top  of  copper  bolt  leaded  into  top  of  marking  stone,  standing  10  inches 
above  ground,  on  a  high  point  of  ground  just  east  ot  East  Pearl  River,  in  Mississippi. 
It  is  200  meters  east  of  eastern  pier  of  iron  truss  bridge,  over  the  East  Pearl  River,  on 
the  Louisville  and  Nashville  Blailroad.  It  is  27.2  meters  south  of  center  of  track  in 
gravel  walk  along  the  front  of  Baldwin  Ix)dge,  and  12  meters  west  of  the  house. 


,    1882 

Property  is  owned  by  A.  Baldwin,  of  New  Orleans.     Stone  is  marked  thus:  |  U.  s. 

D.    M. 


Elevation,  3.1345  meters,  10.284  feet. 

P.  B.  M.  4  is  the  center  of  a  copper  bolt  leaded  horizontally  in  wall  of  Fort  Macomb, 

Chef  Menteur,  La.,  on  right  hand  side  (as  you  go  in)  of  entrance.     There  is  a  moat 

around  the  wall.     Bridge  over  moat  has  rotted  away.    Sill  to  entrance  to  fort  is 

u.  s. 
removed,  but  wall  seems  to  be  in  first-class  condition.    The  letters  18  ©  82  are  cut 

P.  B.  M. 

about  the  bolt. 

Elevation,  2.2233  meters,  7.294  feet 

T.  B.  M.  95  is  top  of  tenpenny  wire  nail  driven  vertically  in  southeast  root  of  30-inch 
live-oak  tree,  the  first  one  north  of  North  Claiborne  street,  on  west  side  of  Elvsian 
Fields  street,  in  New  Orleans.  It  is  14  meters  north  of  gate  leading  to  the  residence 
of  Dr.  R.  Tudury,  and  stands  midway  between  curb  line  and  granitoid  walk. 

Elevation,  1.1626  meters. 

P.  B.  M.  41  is  top  of  a  vertical  copper  bolt  in  brick  pier  under  south  post  of  the 
electric-light  tower  at  the  southwest  comer  of  Anthonia  and  Claiborne  streets,  New 
Orleans.  It  is  3  inches  east  of  the  southeast  corner  of  the  iron  bedplate,  and  about 
2  feet  inside  of  the  curb  line  on  the  west  side  of  Anthonia  street,  and  2.7  meters  south 
of  the  southwest  comer  of  Anthonia  and  Claiborne  streets.  Bolt  is  about  3  inches 
under  ground. 

Elevation,  0.1726  meters,  0.566  feet. 

P.  B.  M.  3,  established  by  the  Mississippi  River  Commission  in  1882,  is  a  horizontal 
mark  on  end  of  horizontal  copper  bolt  in  the  east  face  of  the  middle  brick  gate  post 
of  the  Gentilly  gate,  on  east  side  of  the  fair  grounds  at  New  Orleans.  The  bench 
mark  is  in  fifth  course  of  bricks  above  the  ground,  and  is  marked  thus:  U.  0  S. 

Elevation,  1.3106  meters,  4.300  feet. 

T.  B.  M.  175  (Pai^e,  1893)  is  a  +  cut  on  the  iron  bedplate  supporting  the  southern 
post  of  the  electric-light  tower  at  the  corner  of  Lapeyrouse  street  and  Oentilly  road, 
New  Orleans. 

Elevation,  0.6456  meters,  2.118  feet. 

P.  B.  M.  2,  established  by  the  Mississippi  River  Commission  in  1882,  is  the  center 

of  end  of  horizontal  copper  bolt  in  the  northwest  face  of  the  southern  wing  of  the 

abutment  at  the  northwest  end  of  the  drawbridge  over  Bayou  St.  John,  on  the 

V.  s. 
Esplanade  road,  New  Orleans.    It  is  marked  thus:     0       The  brick  wing  of  abut- 

p.  B.  M. 

ment  in  which  bolt  is  leaded  is  very  badly  cracked  (1900)  and  shows  signs  of  settling. 

Elevation,  2.7982  meters,  9.181  feet. 

P.  B.  M.  City  stone  "  Halfway  House**  is  a  -f  on  top  surface  of  a  granite  marking 
stone  set  in  ^ound,  on  west  side  of  canal  near  entrance  to  Metairie  Cemetery,  New 
Orleans.    It  is  in  line  with  the  fence  along  south  side  of  the  cemetery,  ana  is  4.7 
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meters  from  the  southern  end  of  the  wall  forming  the  cemetery  entrants,  and  is  41 
Tiietera  from  the  weetera  end  of  the  bridge  crofising  the  cunal.    The  top  of  stone  is 
]'Ji)  by  200  millimeters,  marked  thus:  El  and  is  quite  rough,  and  is  lower  at  the  inter- 
section of  the  H-  than  elsewhere,  and  the  rod  was  held  at  this  point. 
Elevation,  1.6391  meters,  5.378  feet 


Table  No.  12. 

db9csiftion8  and  slbvations  of  prbcisb  level  bench  marks  established  in  1898 

between  mew  orleans  and  the  mouth  op  south  pass. 

[W.  8.  Wlllianu  and  E.  J.  Thomas,  levelere.] 

Elevations  are  expressed  in  both  meters  and  feet  above  mean  Gulf 
level. 

P.  B.  M.  City  stone  **XXMR  JUNE  1874'*  is  a  granite  momiment  1  foot  square  in 
iixathwest  comer  of  City  Park  in  New  Orleans,  La.,  3  meters  from  south  fence  and 
'^  meters  from  west  fence.    The  bench  mark  is  the  center  of  upper  part  of  figure  8. 


Tnp  of  stone  marked  thus: 


XXMR 

JUNE 
1874 


Elevation,  1.4716  meters,  4.828  feet. 

P.  B.  M.  City  Park  is  a  cross  on  highest  part  of  limestone  monument,  5  inches 
^juare,  in  City  Park  in  New  Orleans,  La.,  9  meters  from  west  fence  and  95  meters 
from  south  fence.    The  cross  is  about  1  inch  south  of  hole  in  center  of  stone. 
Elevation,  1.4747  meters,  4.838  feet. 

T.  B.  M.  170  is  a  point  in  square  cut  on  the  southeast  comer  of  projection  of  brick 
post  at  southeast  comer  of  Calumet  National  Cemetery,  three-fourths  of  a  mile  below 
Jackson  Barracks  in  New  Orleans,  La. ,  at  end  of  brick  wall  in  front  of  cemetery,  on 
north  side  of  road,  6  meters  from  inner  base  of  levee. 
Elevation,  2.8518  meters,  9.3564  feet. 

P.  B.  M.  28  is  a  tile  and  pipe  alon^  line  of  fence  on  south  side  of  ditch,  near  north- 
west comer  of  yard  in  front  of  mam  dwelling  on  Mon  Secour  plantation,  23  meters 
hack  of  levee.    Has  been  moved  from  original  position.    To  northwest  comer  of 
niain  dwelling,  301°  25^,  36  meters.     To  northeast  comer  of  long  building,  351°,  71 
meters.     To  Union  sugar  house  chimney,  187°  22'. 
Elevation  bolt  in  tile,  0.3590  meters,  1.177  feet. 
P.  B.  M.  28  A,  elevation  cap  on  pipe,  1.5693  meters,  5.149  feet. 
T.  B.  M.  251  is  the  head  of  a  4-inch  boat  spike  driven  vertically  in  river  side  of 
24-inch  leaning  willow,  20  feet  directly  back  oi  gauge  house  at  Fort  Jackson  gauge. 
Tree  blazed  with  a  triangle. 
Elevation,  1.5718  meters,  5.157  feet. 

P.  B.  M.  Jump  is  a  tile  and  pipe  on  right  bank  of  Mississippi  River,  34  meters  below 
the  left  bank  of  The  Jump,  51  meters  south  of  south  comer  of  old  custom-house  and 
tti  meters  south  of  river  bank. 
Elevation  bolt  in  tile,  0.5670  meters,  1.860  feet. 
Elevation  cap  of  pipe,  1.7796  meters,  5.839  feet. 

P.  B.  M.  Southw^  Pass  No.  1  is  a  tile  and  pipe  on  right  bank  of  Southwest  Pass, 
2.000  meters  below  P.  B.  M.  3, 62  meters  back  from  river  bank,  10  meters  from  edge 
of  swamp,  300  meters  below  ijoint  opposite  Head  of  Passes  Light-House.     Six-inch 
willow  1  meter  west  blazed  with  a  triangle. 
Elevation  bolt  in  tile,  0.0663  meters,  0.218  feet. 
Elevation  cap  on  pipe,  1.2775  meters,  4.191  feet. 

N.  B. — The  oil  house  at  Head  of  Passes  on  which  P.  B.  M.  2  was  established  has 
since  been  moved  and  the  elevation  of  the  P.  B.  M.  consequently  destroyed,  although 
the  P.  B.  M.  is  still  there  and  fills  the  description. 

East  Bay  gauge  is  a  tide  gauge  established  by  C.  Donovan,  United  States  assistant 
engineer,  out  in  the  tide  water  of  East  Bay  about  650  meters  southwest  of  the  Port 
Eads  Light.    Connection  was  made  with  the  staff  gauge. 
Elevation  of  zero  —0.9616  meters,  — 3.155  feet. 

Garden  Island  Bay  gauge  is  a  tide  gauge  established  by  C.  Donovan,  United  States 

assistant  engineer,  in  Garden  Island  Bay,  directly  Imck  of  the  Plads  Jettv  Company's 

office  at  Port  Eads,  La.    It  is  about  225  meters  back  from  left  bank  of  South  Pass. 

Connection  waa  made  with  the  staff  gauge  after  the  clock  gauge  had  been  removed. 

Elevation  of  zero  —0.9578  meters,  —3.142  feet. 
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Note. — For  descriptions  of  all  other  precise-level  bench  marks  connected  with  in 
1898  in  New  Orleans  and  between  New  Orleans  and  Head  of  Passes,  see  Mississippi 
River  Oonimission  report  for  1893.  For  descriptions  of  precise  level  benck  marks 
connected  with  between  Head  of  Passes  and  End  of  Jetties,  and  stone  line  bench  marks 
(connected  with  between  Donaldsonville  and  New  Orleans,  see  Mississippi  River  Com- 
mission report  for  1894. 


Tablb  No.  18. 

DESCRIPTIONS  AND  ELEVATIONS  OF  PRECISE  LEVEL  mDrCH  MARKS  ESTABLISHED  IN  1897-98 
BETWEEN  NEW  ORLEANS  AND  BATON  BOUQE,  LA.,  AND  NEW  DESCRIPTIONS  OF  ALL  THE 
COAST  SURVEY  BENCH  MARKS  CONNECTED  WITH  IN  1897-98  BETWEEN  NEW  ORLEANS  AND 
BATON   ROUGE,  LA. 

[W.  R.  WiUianu)  and  £.  J.  Thomas,  levelera.] 

Elevations  are  expressed  in  both  meters  and  feet  above  mean  Gulf  level. 

Note. — For  descriptions  of  stone  line  bench  marks  connected  with  between  New 
Orleans  and  Donaldsonville,  La.,  see  M.  R.  C.  report,  1894. 

City  B.  M.  XX  stone  is  the  top  of  a  granite  marking  stone  set  in  ground  in  line  of 
trees  on  west  side  of  electric-car  tracks  on  CarroUton  avenue,  between  Elm  and  Zim- 
pie  streets,  in  CarroUton,  La.  Top  of  stone  is  1  foot  underground,  44.3  meters  from 
northwest  corner  of  Elm  street  and  CarroUton  avenue,  52.9  meters  from  southwest 
comer  of  Zimple  street  and  CarroUton  avenue,  14.2  meters  from  west  line  of  Car- 
roUton avenue,  and  2  meters  west  of  west  rail  of  street-car  track.     Top  of  stone 

'     XXMB    I 

marked  thus:        ^^     '  Rods  held  on  the  point  indicated  on  the  sketch  by  a  cross; 

1874 


there  is  no  cross  on  the  stone.     Bench  mark  in  good  condition  in  1898. 

Elevation,  1.4078  meters,  4.618  feet. 

T.  B.  M.  160  is  a  nail  in  went  root  of  18-inch  live-oak  tree  on  east  side  of  CarroUton 
avenue,  first  tree  north  of  entrance  to  school  building,  McDonough  No.  23. 

Elevation.  1.9121  meters,  6.273  feet. 

P.  B.  M.  **  CarroUton  *'  is  the  center  of  a  small  hole  in  center  of  copper  bolt,  leaded 
horizontally  in  northeast  face  of  masonry  at  north  corner  of  school  building,  Mc- 
Donough No.  23  (old  court-house),  on  CarroUton  avenue,  CarroUton,  La.    The  bolt 

is  in  the  middle  of  the  base  of  pilaster  at  corner  of  building,  0.3  feet  below  water 

u.  s. 
table  of  pilaster  and  about  1.5  feet  above  ground,  marked      O 

Elevation,  2.7338  meters,  8.969  feet. 

Gauge  B.  M.  (CarroUton  gauge),  called  ^'B.  M.  A  (Ewens  1892),"  is  a  stone  and 
pipe  located  to  the  left  of  steps  of  the  entrance  to  a  tin  shop,  6  meters  back  of  levee, 
about  80  meters  above  end  of  St.  Charles  avenue  at  levee,  m  flower  bed  1  foot  from 
front  porch.  House  belongs  to  F.  Marsel.  Cap  of  pipe  marked  with  the  letters 
U.  S.  E.  B.  M. 

Elevation  bolt  in  stone,  1.8672  meters,  6.126  feet. 

Elevation  cap  on  pipe,  3.1114  meters,  10.208  feet. 

P.  B.  M.  V  (new  position)  is  a  point  in  square  cut  on  granite  sill  under  the  middle 
of  small  iron  gate  to  footway  on  west  side  of  laive  iron  gate  at  main  entrance  to 

yard  in  front  of  Judge  Roet's  house  on  Destrehan  plantation,  St.  Charles  Parish,  La., 

u.  s. 

about  12  meters  from  inner  base  of  levee,  marked     Q       This  bench  mark  was  moved 

back  about  100  feet  in  the  summer  of  1894,  when  a  new  levee  was  built. 

Elevation,  4.6195  meters,  15.156  feet. 

P.  B.  M.  VI  is  a  point  in  square  cut  on  top  of  southwest  comer  of  pedestal  under 
coliunn  on  the  eastern  side  of  steps  at  front  entrance  to  Edward  Sarpy's  house  on 
Prospect  plantation,  St.  Charles  Parish,  La. ,  nearly  opposite  Hahnville.  The  pedestal 
is  of  orick,  covered  with  hard  stucco,  14  meters  back  from  inner  base  of  levee,  marked 

U.S. 

18B80    Bench  mark  in  good  condition  in  1898. 

Elevation,  4.1777  meters.  13.706  feet. 

P.  B.  M.  Yll  is  the  hcaa  of  an  iron  bolt  in  cement  post  at  the  foot  of  a  large  pecan 
tree  in  front  of  house  on  estate  of  Marcellus  Roussell,  aoout  one-half  mile  below  Gipev 
plantation,  on  Gipsy  Point,  St.  Charles  Parish,  La.    The  bench  mark  is  buried  beneath 
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f>^!^rfaceof  the  ground  and  covered  over  with  earth.  It  is  1  foot  and  1.5  f«*t,  re8pec- 
nrely.  from  two  nails  driven  in  projecting  roots  of  the  tree.  The  tree  in  blazed  with 
i:mng\e  facing  the  P.  B.  M.     m  good  condition  in  1898. 

Ele\^tion,  4.8204  meters,  15.815  feet. 

ICbenet  is  a  screw  pile  70  meters  north  of  Yazoo  and  Mississippi  Valley  Railroad, 

i^>  meters  west  of  east  head  block  of  Mount  Airy  siding,  about  50  meters  ea^^t  of  a 

•idge  marked  L.  36-62,  about  1,200  meters  below  parish  line,  between  St.  John 

I^l>ti.^tand  St.  James  parishes,  and  3  miles  below  Lutcher,  La.     The  bench  mark  is  a 

'"*  on  top  of  cap  of  pile.    Cap  is  badly  broken,  but  the  cross  is  firm. 

Elevation,  3.2396  meters,  10.628  feet. 

P.  B.  M.  X  is  a  point  surrounded  by  a  groove  cut  in  the  upper  surface  of  the  gran- 
i>  all  at  the  foot  of  iron  stairway  in  front  of  house  of  Joseph  Lebourgeoin,  on  Mount 
ALn,-  plantation,  St.  John  Baptist  Parish,  La.,  2 J  miles  below  Lutcher.  It  in  marked 
lith  the  letters  V.  S.  B.  M.,  1880.     In  good  condition  in  1898. 

Elevation,  5.5591  meters,  18.239  feet. 

T.  B.  M.  83  is  a  nail  in  root  of  12-inch  hack  berry  about  60  meters  toward  river  from 
yaz«3o  and  Mississippi  Valley  Railroad  track,  about  760  meters  above  dejwt  at  Lutcher, 
U.  on  edge  of  N.  and  S.  ditch,  an4  12  meters  west  of  a  24-inch  pecan  tre<\ 

Elevation,  4.0283  meters,  13.216  feet. 

T.  B.  M.  71  is  a  wire  nail  in  north  root  of  30-inch  live-oak  tree  20  meters  south  of 
Yaax)  and  Mississippi  Valley  Railroad  track,  12  meters  east  and  38  meters  north  of 
Belmont  store,  on  Belmont  plantation. 

Elevation,  4.7678  meters,  15.643  feet. 

P.  B.  ;M.  XII  is  the  bottom  of  a  square  cavity  cut  in  the  cement  pedestal  of  the  col- 
^irnn  at  the  southwest  comer  of  the  mansion  house  on  Belmont  plantation,  St.  James 
hrvh,  La.,  2 J  miles  below  Jefferson  College,  at  College  Point,  marked  with  the  let- 
'^iN  r.  S.  B.  M.  The  house  on  which  theoench  mark  is  situated  was  burned  about 
^bniary,  1894,  and  the  columns  only  are  left  standing,  about  60  meters  outside  of 
pew  levee,  in  front  of  Belmont  store,  and  earth  has  been  borrowed  around  the  ruin 
; 'F  the  new  levee.  The  cement  is  broken  off  the  corner  of  the  pedestal  on  which  the 
lench  mark  is  situated,  leaving  only  one  comer  of  the  square  cavity  and  part  of  the 
'<?tters,  but  the  elevation  of  the  bench  mark  seems  to  be  undisturbed. 

Elevation,  5.8488  meters,  19.189  feet. 

@  Homestead  is  a  screw  pile  on  west  side  of  a  small  ditch,  35  meters  south  of 
Vazoo  and  Mississippi  Valley  Railroad,  59  meters  below  milepost  48,  76  meters  below 
lary'?  ditch,  and  465  meters  above  quarters  on  Oneida  plantation.  The  -•-  marking 
the  geodetic  point  on  top  of  the  cap  is  taken  for  the  bench  mark. 

Elevation,  4.9294  meters,  16.172  feet. 

P.B.M.  XIII  is  a  horizontal  line  cut  on  two  sides  of  southwest  comer  of  iron  post 
D«^r  southeast  side  of  large  gateway  in  front  of  Jefferson  College,  at  College  Point, 
1^  The  post  stands  between  the  carriage  gateway  and  the  footpath  gateway,  3.8 
i^twest  of  brick  buttress  and  17.8  feet  east  of  brick  buttress,  between  which  lie 
the  gateways.  The  bench  mark  is  4.9  feet  above  brick  foundation  on  which  the  iron 
m  stands.     In  good  condition  in  1898. 

Elevation,  7.8723  meters,  25.828  feet. 

P.  B.  M.  XIV  is  the  bottom  of  a  square  cavity  cut  in  south  end  of  granite  doorsill 
^  the  most  southern  entrance  on  the  front  or  west  side  of  the  convent  of  the  Sacred 
n^  near  Convent  post-office,  St.  James  Parish,  La.  The  bench  mark  is  7  meters 
Qorth  of  the  southwest  corner  of  the  convent  and  about  4  feet  above  ground,  marked 

Q     In  good  condition  in  1898. 

Elevation,  7.2859  meters,  23.904  feet. 

P-  B.  M.  XV  is  a  point  in  square  cut  on  the  northwest  comer  of  stone  pedestal  of 
pillar  on  the  south  side  of  entrance  to  house  of  George  Schepp,  St.  James  Parish,  La., 
lormerly  owned  by  Leopold  Colomb;  house  stands  about  10  meters  back  of  levee, 
"Ppcwite  Colomb  station,  on  Yazoo  and  Mississippi  Valley  Railroad,  and  about  70 

"cetera  above  Colomb  Park  store.     It  is  marked    x  o  v'*    ^^  ^^^  condition  in  1898. 

Elevation,  7.1344  meters,  23.407  feet. 

^-  B.  M.  XVI  is  a  point  in  square  cut  on  limestone  slab  at  side  of  front  steps  of 
^in  residence  on  Union  plantation,  2i  miles  below  Bumside,  La.,  just  back  of  levee 
'*n  left  bank  of  river,  one-half  mile  above  stone  line  190,  and  900  meters  from  Yazoo 
^^  Mississippi  Valley  Railroad.  Marked  with  the  letters  U.  S.  B.  M.  In  good  con- 
''ition  in  1898. 

Elevation,  7.5568  meters,  24.789  feet. 

^- M.  -4-*  is  a  flat  stone  and  iron  pipe  on  Lin  wood  plantation,  on  north  side  of  road 
bding  back  from  Linwood  Landing,  about  600  meters  toward  river  from  Yazoo  and 
Jlissiasippi  Vallev  Railroad,  100  meters  southwesterly  from  a  large  brick  house 
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between  road  and  ditch.  Blazed  trees:  12-inch  magnolia  is  5  meters  north,  12-inch 
m^nolia  13  meters  west.    Cap  of  pipe  is  gone. 

Elevation  bolt  in  stone,  6.1481  meters,  ^.171  feet. 

Elevation  top  of  pipe,  7.6674  meters,  25.156  feet. 

P.  B.  M.  New  River  is  a  tile  and  pipe  at  New  River  station,  on  the  Yazoo  and 
Mississippi  Valley  Railroad,  14^  meters  west  of  track,  83  meters  below  depot,  on  wc8t 
edge  of  right  of  way,  18  meters  above  road  crossing,  2  feet  from  junction  of  rightof- 
way  fence  and  fence  on  north  side  of  road  leading  to  the  river. 

Elevation  bolt  in  tile,  6.2284  meters,  20.434  feet 

Elevation  cap  on  pipe,  7.4400  meters,  24.410  feet. 

P.  B.  M.  XX  is  a  point  on  the  upper  surface  of  the  projecting  brick  foundation 
running  around  the  house,  on  South  wood  plantation,  formerly  called  Hard  Times,  at 
the  extreme  upper  end  of  Ascension  Parish,  La.  A  square  opening  was  cut  through 
the  stucco  covering,  so  as  to  allow  the  rods  to  rest  upon  the  brick.  The  bench  mark 
is  marked  with  the  letters  U.  S.  B.  M.  and  the  date  1880.     In  good  condition  in  1897. 

Elevation,  7.1863  meters,  23.577  feet. 

P.  B.  M.  St.  Gabriel  is  a  tile  and  pipe  near  St.  Gabriel  station,  on  the  Yazoo  and 
Mississippi  Yallev  Railroad,  on  a  small  ridge  between  two  small  ditches,  1  meter 
north  of  fence  alon^  south  side  of  road,  at  east  end  of  lane  leading  from  the  river 
back  to  railroad  station,  31  meters  west  of  southwest  comer  of  depot,  46  meters  west 
of  main  railroad  track,  35  meters  from  comer  of  fence  on  west  side  of  right  of  way, 
10  meters  from  a  24-inch  hackberry  tree  on  which  is  T.  B.  M.  25,  and  3  meters  south 
of  an  18-inch  honey-locust  tree.  Trees  blazed  with  a  triangular  blaze.  Tile  is  marked 
with  a  A  1895;  cap  is  marked  U.  S.  P.  B.  M.  1891. 

Elevation  bolt  in  tile,  5.4641  meters,  17.927  feet. 

Elevation  cap  on  pipe,  6.6723  meters,  21.891  feet. 

T.  B.  M.  22  18  the  head  of  a  spike  driven  in  west  root  of  a  24-inch  pecan  tree  on 
east  side  of  road  at  foot  of  levee,  6  meters  north  of  gate  on  crossroad  from  public 
road  to  railroad,  11  meters  north  of  northwest  corner  of  front  yard  of  main  house  on 
Willow  Glen  plantation. 

Elevation,  7.7682  meters,  25.486  feet. 

P.  B.  M.  XXIV  is  the  bottom  of  square  cavity  in  top  of  granite  post  on  left  bank 
of  river  at  Forlorn  Hope  Landing,  10  meters  back  of  levee,  145  meters  in  front  of 
Grenada  sugar  house,  2  meters  east  of  southwest  comer  of  a  yard  just  outside  of 
fence  along  road,  and  65  meters  above  tramway  running  from  sugar  house  to  the 
levee.    Stone  in  good  condition  in  1897. 

Elevation,  7.9288  meters,  26.013  feet. 

B.  M.  ^^  is  a  copper  bolt  in  top  of  limestone  post  on  left  bank  at  Forlorn  Hope 
Landing,  in  a  back  yard,  11  meters  north  from  northeast  comer  of  kitchen,  17^ 
meters  northwest  of  a  30-inch  sycamore  tree.     Stone  in  good  condition. 

Elevation,  7.8333  meters,  25.700  feet. 

B.  M.  ^^  is  a  flat  stone  and  iron  pipe  on  left  bank  of  river  opposite  Manchac 
Point,  bacK  of  Bertville,  La.,  450  meters  east  of  Yazoo  and  Mississippi  Valley  Rail- 
road, about  75  meters  south  of  tramway  running  back  from  river  to  sawmill,  and 
about  50  meters  southeast  from  a  house.  Stone  in  good  condition,  but  cap  gone  from 
pipe. 

Elevation  bolt  in  stone,  5.9378  meters,  19.481  feet. 

P.  B.  M.  XXVIII  is  the  bottom  of  a  small  square  cavity  cut  in  top  of  marble 
monument,  which  is  6  inches  square  at  top,  on  left  bank  of  Mississippi  ttiver,  about 
4  miles  below  Baton  Rouge,  La.,  on  Arlm^n  plantation,  about  120  meters  west  of 
levee,  40  meters  from  river  bank.  Blazed  trees:  40-inch  live  oak  10  meters  south- 
east, 40-inch  live  oak  20  meters  northeast.    Monument  in  good  condition  in  1897. 

Elevation,  9.2901  meters,  30.479  feet. 

P.  B.  M.  XXIX  is  the  top  of  a  square  cut  on  top  of  limestone  monument  14  inches 
square,  at  south  end  of  Baton  Rouge  base  line;  stone  is  4  feet  under  the  inner  or  east 
slope  of  levee,  10  feet  from  inner  base  of  levee,  20  meters  below  angle  in  levee,  10 
meters  down  river  from  plantation  line  on  which  stands  a  14-inch  pecan  tree  in  line 
of  fence  along  road,  2  meters  down  river  from  a  point  opposite  an  18-inch  hackberry 
stump  5  feet  high,  w^hich  stands  on  opposite  side  of  road  10  meters  from  P.  B.  M. 
and  IS  blazed  with  a  triangle;  pecan  tree  blazed  with  triangle  14.8  meters  from 
P.  B.  M.  A  4-foot  pipe  was  placed  over  the  copper  bolt  in  center  of  stone  in  1897; 
its  cap  is  marked  U.  S.  P.  B.  M.  1891,  and  it  just  shows  above  the  slope  of  the  levee. 

Elevation  top  of  square  on  stone,  8.4130  meters,  27.602  feet. 

Elevation  cap  on  pipe,  9.6302  meters,  31.595  feet. 

Note. — P.  B.  M.  X.X1X.  is  not  of  any  value  as  a  bench  mark  on  account  of  the 
great  weight  upon  it,  especially  during  high  water  when  the  levee  is  thoroughly 
saturated. 
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P.  6.  M.  XXX  is  the  top  of  a  copper  bolt  in  top  of  limefltone  monument  14  inches 
• -are  marked  with  U.  S.  on  north  face  and  1880  on  pouth  face,  at  the  north  end  of 
rlitonfiouge  Imse  line,  700  meters  south  of  city  limits  of  Baton  House,  La.,  80  meters 
^(^  of  Yazoo  and  MiRsissippi  Valley  Railroad,  40  meters  eant  of  levee  in  a  truck 
'i:<  h.  2  meters  north  of  a  small  ditch,  200  meters  below  a  sugar  mill  which  stands 
c  «ide  of  levee.    Monument  6  inches  above  ground  and  in  gcxni  condition  in  1897. 

Ele\^tion,  8.d505  meters,  29.365  feet. 

.Vote.— The  former  elevation  of  P.  B.  M.  XXX  by  precise  levels  is  about  1  foot  low. 

P.  B.  M.  City  Limits  is  the  highest  point  inside  the  upper  part  of  the  figure  8  on 
'  [>  of  6  by  6  inch  marble  stone  marking  the  southwest  comer  of  the  city  limits  of 
^ton  Rouge,  La. ;  stone  is  at  base  of  levee  90  meters  below  south  side  of  South 

'     CITY 

wmevard.     The  top  of  the  stone  is  sloping  and  is  marked  ■  LIMIT8 

'^  1874 

Elevation,  9.3145  meters,  30.560  feet. 
B.M.  2  U.  S.  E.  is  on  top  of  cast-iron  coping  of  brick  foundation  for  iron  fence  on 
Test  »de  of  capitol  grounds  in  Baton  Rouge,  La.,  on  southwest  comer  of  pedestal 
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Jider  seventh  iron  post  south  of  northwest  comer  of  capitol  grounds,  marked  y_^ 

A 

Kcid  held  between  apex  of  angle  and  straight  line. 

Elevation,  10.4694  meters,  34.348  feet 

T.  B.  M.  1  is  a  souare  cut  on  north  end  of  lowest  granite  step  of  west  entrance  to 
>ute  capitol  builainff.  Baton  Rouge,  La. ;  it  is  4  inches  from  front  of  step  and  4 
aches  from  balustrade. 

Elevation,  18.4148  meters,  60.417  feet. 

P.  B.  M.  XXXI  is  a  bench  mark  of  the  United  States  Engineers;  it  is  the  top 
h{^  of  the  marble  foundation  stone  under  center  of  west  side  of  tower  on  north  side 
ot  went  entrance  to  State  capitol  building  at  Baton  Rouge,  La. ;  it  is  directly  under 
nund  window  in  west  face  of  tower,  27  inches  above  the  ground,  5  inches  above  the 
tip  of  granite  foundation  stone,  directly  over  and  29  millimeters  above  the  horizontal 
•irrow  of  mark  (a)  cut  in  the  face  of  the  stone.  The  edge  is  at  the  base  of  the 
aioaldinff  cut  in  the  stone. 

Elevation,  18.9504  meters,  62.173  feet. 

P.  B.  M.  Barracks  is  the  top  of  copper  bolt  leaded  vertically  into  top  of  southeast 
comer  of  pedestal  under  column  at  southeast  comer  of  buildmg  **  B ''  in  university 

P.B.M. 

ampus  (old  barracks),  in  Baton  Rouge,  La.,  marked      O 

Elevation,  17.8328  meters,  58.507  feet. 

T.  B.  M.  2  is  a  20-penny  wire  nail  in  north  root  of  a  live-oak  tree  on  south  line  of 
anall  park  in  center  of  North  Boulevard,  Baton  Rouge,  La.,  at  intersection  of  North 
Boulevard  and  St.  Louis  street,  opposite  city  hall. 

Elevation,  17.1506  meters,  56.269  feet. 
.  P.  B.  M.  Poet-office  is  on  Government  post-office  building  at  Baton  Rouge,  La. ;  it 
is  the  top  of  a  copper  bolt  leaded  verticallv  into  comer  of  water  table  at  the  south- 
east comer  of  colonnade  in  front  of  post-office  building,  at  northwest  comer  of  North 

Boulevard  and  Church  street,  1,414  millimeters  above  granitoid  pavement  and  100 

V.  s. 
tmlUmeters  from  southeast  comer  of  water  table,  marked      ©        Foundation  of  post- 
office  laid  in  1894. 

Elevation,  18.0078  meters,  59.081  feet. 

P.  B.  M.  North  Boulevard  is  a  tile  and  pipe  set  on  south  side  of  small  park  in  cen- 
ter of  North  Boulevard,  Baton  Rouge,  La.,  on  line  with  center  of  Church  street,  36.6 
Dieters  from  northeast  corner  of  Church  street  and  North  Boulevard,  37.6  meters 
from  southeast  comer  of  post-office  building,  20  meters  east  of  band  stand  in  park, 
wi<l  30.7  meters  from  southwest  comer  of  North  Boulevard  and  St.  Ferdinand  street, 
jnd  about  190  meters  east  of  State  capitol  building.  The  tile  is  marked  **  Mississippi 
River  Commission  U.  S.  P.  B.  M.  1893,"  and  the  cap  of  iron  pipe  is  marked  "  Mis- 
sissippi River  Commission  U.  S.    P.  B.M.    1897." 

Elevation  bolt  in  tile,  15.8652  meters,  52.052  feet. 

Elevation  cap  on  jjipe,  17.0689  meters,  56.001  feet. 

P.  B.  M.  XxXII  is  the  bottom  of  square  cavity  in  center  of  granite  post  buried  in 
flower  garden  in  front  of  plantation  house  in  West  Baton  Rouge,  La.,  90  meters  back 
^\  levee,  190  meters  back  from  ri^ht  buik  of  river,  about  200  meters  above  a  point 
Erectly  opposite  State  capitol  building,  and  about  400  meters  below  ferry  landing. 

'^tone  is  1  foot  above  ground,  in  good  condition,  marked    Q 

Elevation,  8. 6247  meters,  28.296  feet. 
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dehcriptions  and  blevations  of  precibb  level  bench  marks,  baton  rouge,  la., 

to  fort  adams,  miss. 

[Season  1900.    W.  S.  Williams  and  E.  L.  Harman,  leveloro.] 

Elevations  are  expreeeed  in  both  meters  and  feet  above  mean  Gulf  level. 

T.  B.  M.  90  is  top  of  a  30-penny  wire  nail  driven  vertically  in  the  west  root  of  a  2 J- 
foot  live-oak  tree  standing  1  meter  outside  of  fence  back  of  road  and  levee;  it  is  thi' 
yard  fence  of  J.  H.  Hill's  residence  on  Homestead  plantation.  Tree  stands  in  road 
about  half-way  between  the  front  gate  and  the  south  line  of  yard. 

Elevation,  8.7711  meters,  28.777  feet. 

T.  B.  M.  89  is  top  of  a  30-penny  wire  nail  driven  vertically  in  the  east  root  of  a  3- 
foot  pecan  tree  standing  in  the  road  back  of  levee  and  3  meters  from  the  fence,  and  1 
meter  below  a  laige  gate.  A  5-foot  pecan  tree  stands  about  45  meters  up  the  road 
from  B.  M.  tree.  B.  M.  is  143  meters  below  the  dividing  line  of  Anchorage  and  Pop- 
lar Grove  plantations. 

Elevation,  9.3888  meters,  30.803  feet. 

B.  M.  ^^  is  copper  bolt  in  stone  post,  about  3  inches  above  ground,  on  river  side  of 
new  levee,  at  its  oase,  and  35  meters  below  prolongation  of  fence  along  south  side  of 
yard  around  the  residence  of  Mr.  Auguste  Lesseps  on  the  Poplar  Grove  plantation. 

Elevation,  9.9282  meters,  32.673  feet. 

T.  B.  M.  88  is  top  of  a  30-penny  wire  nail  driven  vertically  in  the  east  root  of  a  10- 
inch  china  berry  tree  standmg  in  the  front  yard  of  Mr.  Auguste  Lesseps' s  residence  on 
Poplar  Grove  plantation,  5  meters  from  front  fence  and  on  lower  side  of  foot-path 
leading  from  the  road  to  the  house. 

Elevation,  9.4405  meters,  30.973  feet. 

P.  B.  M.  Poplar  Grove  is  tile  and  pipe  set  in  ground  on  the  downstream  side  of 
front  steps  to  gallery  of  plantation  residence,  occupied  by  Mr.  Auguste  Lesseps,  agent 
for  Mrs.  Harris,  owner;  it  is  0.4  meter  below  downstream  outer  edge  of  said  steps, 
and  1.14  meters  out  from  face  line  of  brick  pillars  under  gallery. 

Elevation  bolt  in  tile,  8.6012  meters,  28.219  feet. 

Elevation  cap  on  pipe,  9.8174  meters,  32.210  feet. 

T.  B.  M.  87  ia  top  of  wire  nail  driven  vertically  in  east  root  of  large  live-oak  tree 
standing  inside  of  fence  back  of  road  back  of  levee,  103  meters  below  the  lower  ed^ 
of  residence  of  Mr.  Favrot  on  the  Favrot  plantation.  The  B.  M.  is  on  outside  of  the 
fence. 

Elevation,  9.4881  meters,  31,129  feet. 

T.  B.  M.  85  is  top  of  wire  nail  driven  vertically  in  root  of  8-inch  tree  standing  one- 
half  meter  back  of  fence,  back  of  road,  back  of  levee,  back  of  high  water  gauge  No.  36 
on  Belair  Point. 

Elevation,  9.2244  meters,  30.264  feet. 

T.  B.  M.  84  is  top  of  a  30-penny  wire  nail  driven  vertically  in  the  south  root  of  a  3-foot 
live-oak  tree  standing  in  the  road  about  1  meter  from  inner  base  of  levee.  The 
top  of  the  tree  has  been  cut  off.  It  stands  about  2  meters  west  of  the  east  yard  fence 
and  44  meters  east  of  the  entrance  to  residence  on  the  Viola  plantation.  It  is  about 
250  meters  below  Stone  Line  No.  169. 

Elevation,  9.2612  meters,  30.385  feet. 

B.  M.  ^^.  Flat  stone  and  iron  pipe  on  Viola  plantation,  840  meters  from  levee  and 
on  south  bank  of  large  ditch;  it  is  359°,  572  meters  from  sugar  house. 

Elevation  stone,  7.4710  meters,  24.511  feet. 

Elevation  c^  on  pipe,  9.0172  meters,  29.584  feet. 

P.  B.  M.  XXXIIl  IS  a  granite  post  buried  in  front  of  the  pillar  at  the  north- 
west comer  of  house  of  Mr.  A.  Guesnard,  Belmont  plantation.  West  Baton  Rouge 

Elevation,  9.3330  meters,  30.620  feet. 

T.  B.  M.  83  is  top  of  wire  nail  driven  vertically  in  Osage  orange  hedge  stump 
standing  at  side  of  road  at  end  of  hedge,  which  is  the  dividing  line  between  Bel- 
mont and  Lobdell's  plantations. 

Elevation,  9.6850  meters,  31.775  feet. 

T.  B.  M.  82  is  top  of  20-penny  wire  nail  driven  vertically  in  bench  cut  in  root,  on 
river  side,  of  Osage  orange  stump  standing  one-half  meter  from  fence,  7  meters  back 
of  rear  comer  of  &.  W.  Ory  &  Co.'s  store  and  Lobdell  post-office  building,  on  down- 
stream side  of  lane  leading  back  from  river. 

Elevation,  8.9340  meters,  29.311  feet. 

T.  B.  M.  80  is  top  of  20-penny  wire  nail  driven  vertically  in  bench  cut  on  upstream 
root  of  8-inch  china  berry  tree  just  inside  of  fence,  back  of  road,  back  of  levee,  and 
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^'loetera  npstreun  from  road  crotBiDg  levee  and  leading  back  to  the  Allendale 
wmill. 

QeratiiHi,  S.3138  metera,  27.203  feet 

P.  B.  M.  Allendale  is  tile  and  pipe  set  in  ground  in  southwest  comer  of  north 
»moa  of  mule  lot,  0.47  meter  east  of  fence,  0.45  meter  north  of  norf^hwest  comer  of 
m  bam,  9.3  meters  west  of  cistern,  30  meters  back  of  fence  back  of  road  hack  of 
rvee,  64  meters  back  of  center  of  levee,  48  meters  west  of  road  which  crosses  levee 
'M  leads  back  to  the  sugar  mill  on  Allendale  plantation  owned  bv  Mr.  Martin  Kahoa, 
Cfi  is  14  meters  south  of  east  and  west  fence  which  runs  back  oi  first  cabin  nearest 
••id. 

Elevation  bolt  in  tUe,  7.7817  meters,  25.531  feet. 

Elevation  cu»  on  pipe,  8.9916  meters,  29.500  feet. 

P.  B.  M.  XXXIV  is  a  mnite  post  in  front  of  the  house  of  Mr.  B.  Chamberlain,  jr., 
ud  is  abqpt  half  a  mile  imove  Devall  store  and  post-office  at  Grassmans  Landing, 
^e^t  Baton  Rouge  Parish,  La. 

Elevation,  9.5620  meters,  31.372  feet. 

T.  B.  M.  75  is  top  of  a  SO-pennjr  wire  nail  driven  vertically  in  east  root  of  a  2^  foot 
^^cantree  standing  in  line  of  fence  back  of  road,  back  of  levee,  and  on  south  side 
-i  a  live-oak  grove  m  front  of  Mr.  A.  M.  Kean's  residence  on  Batture  plantation. 
Tree  is  65  meters  northeast  of  dividing  line  between  Batture  and  Clarkland 
plmtations. 

Elevation,  10.1432  meters,  33.279  feet. 

P-  B.  M.  Solitude  is  tile  and  pipe,  set  in  n-ound  on  Solitude  plantation  midway 
tetweea  two  pecan  trees,  nearest  ones  towara  levee  in  a  row  of  tnree  and  distant  10 
2>eterB  from  a  triangular  blaze  on  each,  facing  the  pipe;  blazes  are  4  feet  above 
i^roond.  B.  M.  is  on  south  side  of  road,  9  meters  south  of  garden  fence  around  house 
i  Georoe  Williams,  colored,  and  50  meters  west  of  levee  and  240  meters  below  square 
^leinievee  (at  hiffh- water  gauge  No.  38),  where  it  leaves  river  and  turns  south  across 
p^int  toward  Devalb  Landing.    Cap  of  pipe  is  15  inches  above  ground. 

Flevation  bolt  in  tile,  8.9929  meters,  29.504  feet. 

Elevation  cap  on  pipe,  10.1960  meters,  33.452  foet. 

T.  B.  M.  74  IS  top  01  a  20-penny  wire  nail  driven  vertically  in  bench  cut  on  south 
")ot  of  3-foot  pecan  tree,  the  easterly  one  of  three  in  a  row  on  Solitude  plantation, 
«Jd  U  meters  east  of  P.  B.  M.  Solitude. 

Elevation,  9.9609  meters,  32.680  feet. 

J.  B.  M.  73  is  top  of  a  20-penny  wire  nail  driven  vertically  in  bench  cut  on  root  on  river 
ade  of  sycamore  tree  standing  inside  yard  fence  of  James  Price  (the  observer  of  hish- 
^ter  gauge  No.  38),  on  Solitude  plantation.  B.  M.  is  3  inches  north  of  fence,  6  inches 
aonb  of  See  of  tree,  and  15  meters  north  of  northwest  comer  of  house  of  said  Price. 

Elevation,  9.8952  meters,  32.465  feet. 

T.  B.  M.  72  is  top  of  a  20-penny  wire  nail  driven  vertically  in  bench  cut  on  root  on 
nver  ade  of  a  large  cotton  wood  tree,  with  top  broken  off,  standing  back  of  road  back 
<n  levee  84  meters  below  comer  of  fence  around  field;  in  said  comer  stands  a  laige 
<^tonwood  tree.  B.  M.  tree  is  on  a  small  mound  of  earth,  and  roots  protrude  on 
Override.  It  is  about  1,500  meters  above  square  angle  in  levee  where  high- water 
^No.  38  is  situated. 

Elevation,  9.2866  meters,  30.468  feet. 

T.  B.  M.  70  is  top  of  a  30-penny  wire  nail  driven  vertically  in  the  root  of  a  live-oak 
^^P  standing  in  the  middle  of  the  road  back  of  levee  and  nearly  opposite  the 
^OQth  of  a  lane  which  has  a  church  on  its  south  side  back  in  field.  It  is  about  375 
^^ere  above  the  residence  on  Alford's  Rosehill  plantation. 

Wevation,  9.4050  meters,  30.857  feet, 
k  ^'  ^  18  a  6  by  6  inch  limestone  monument  on  west  side  of  ditch  and  4  meters 
»Qth  of  intersection  of  ditches,  252  meters  back  of  new  levee,  125  meters  in  front  of 
j^w  railroad,  150  meters  north  of  an  east  and  west  hedge  fence,  10  meters  north  of  an 
pl^ch  tree.  Stone  is  leaning  toward  the  ditch,  and  rod  was  held  on  high  point 
•^weof  lower  part  of  letter  8  (stone  marked  U.  S.  and  hole  in  center).  Stone  is 
^t  west  of  Highland  Landing. 

Elevation,  9.2378  meters,  30.308  feet. 

"  B.  M.  XXXV  is  the  bottom  of  a  square  cavity  in  a  6  by  6  inch  eranite  monu- 
ment projecting  2  inches  above  ground,  standing  1  meter  below  fence  below  tramway , 
2^^  back  from  river  at  False  River  Landing,  La.,  125  meters  below  Arbroth  store 
^  p06tH)ffice,  54  meters  back  from  inner  base  of  levee,  14  meters  back  of  small  store. 

fi  IT  Q  * 

Stone  in  good  condition,  marked  thus:  B.  s  M. 

1?,  1880. 

islevation,  10.5085  meters,  34.477  feet. 
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T.  B.  M.  65  is  top  of  a  20-penny  wire  nail  driven  verticallv  in  bench  cut  in  top  of 
large  root  on  back  side  of  large  pecan  tree  on  which  high-water  gauee  No.  39  is 
situated.  Tree  is  the  nearest  one  to  the  levee,  and  is  near  the  lower  end  of  a  pecan 
grove,  and  is  1,000  meters  above  the  present  Kelson  Landing. 

Elevation,  11.0876  meters,  36.377  feet. 

B.  M.  ^S*  is  stone  post  standing  in  fence  line  bock  of  road  back  of  levee  and  near 
middle  of  front  side  of  pecan  grove  around  the  site  of  the  old  Robert  Clemon  resi- 
dence on  Wildwood  plantation,  the  house  having  been  destroyed,  but  the  chimney 
is  still  standing. 

Elevation,  11.1586  meters,  36.610  feet. 

T.  B.  M.  64  is  top  of  a  30-penny  wire  nail  driven  vertically  in  the  north  root  of  a 
3-foot  gum  tree  4  meters  inside  of  fence  on  south  side  of  road  back  of  levee  and 
about  three-fourths  of  a  mile  below  Hermitage,  La.,  and  just  above  a  negro  cabin. 

Elevation,  10.2947  meters,  33.776  feet.  « 

P.  B.  M.  XXXVI  is  the  bottom  of  a  square  cavitv  in  a  6  bv  6  inch  granite  monu- 

u.s.  ' 
ment  flush  with  ground  and  marked  thus:  B.  q  M.    It  is  on  right  bank  of  river  at 

1880. 

Hermitage  Landing,  La. ,  75  meters  below  the  bank  of  outlet  of  False  River.  A  3-foot  1  i  ve 
oak,  bearing  high- water  gauge  No.  40,  stands  10  meters  north,  and  a  2-foot  live  oak 
stands  13  meters  south w^,  both  bearing  blazed  triangles  facing  stone.  The  house 
that  originally  stood  by  the  P.  B.  M.  is  destroyed. 

Elevation,  11.5257  meters,  37.814  feet. 

T.  B.  M.  63  is  top  of  a  30-penny  wire  nail  driven  vertically  in  the  northwest  root 
of  a  2-foot  thorn  tree.  The  root  is  a  long  one,  and  the  B.  M.  is  about  4  feet  from 
the  trunk  of  the  tree.  It  is  10  meters  back  of  old  levee  and  149  meters  above  Grand 
Bay  Landing  warehouse. 

Elevation,  10.6956  meters,  35.091  feet. 

B.  M.  -*  p  is  highest  point  in  small  square  cut  on  south  corner  of  6  by  6  inch  stone 
monument  projecting  8  inches  out  of  ground,  whose  top  had  been  broken  off,  stand- 
ing 2  meters  east  of  ditch  and  17  meters  west  of  west  base  of  old  levee  and  214 
meters  below  cotton  gin  at  Cooks  Landing,  La.,  which  is  the  landing  for  Anchor 
nost-oflSce 

Elevation,  11.5314  meters,  37.833  feet. 

T.  B.  M.  61  is  top  of  a  10-peimy  wire  nail  driven  vertically  in  top  of  a  4-inch  honey- 
locust  stump,  whicn  joins  a  6-inch  honey-locust  tree  standing  at  back  edge  of  road 
back  of  old  levee  and  170  meters  below  cotton  gin  at  Cooks  Landing,  La. 

Elevation,  11.5741  meters,  37.973  feet. 

P.  B.  M.  XXXVII  is  upper  edge  of  a  horizontal  notch  cut  in  brick  on  the  front 
face  of  the  building  known  as  the  St.  Claude  Landing  warehouse  (upper  part  used 
as  a  dwelling),  owned  by  the  heirs  of  Mr.  Robin.  It  is  the  only  bricK  building  in 
the  vicinity.  The  P.  B.  M.  is  nearly  on  the  middle  line  of  the  front  and  5.4  feet 
above  the  ground. 

Elevation,  13.7308  meters,  45.049  feet. 

T.  B.  M.  59  is  top  of  a  20-penny  wire  nail  driven  vertically  in  bench  cut  on  root 
on  river  side  of  a  24-inch  honey-locust  tree  standing  in  square  angle  of  fence  on  side 
of  road  back  of  levee  and  about  150  meters  below  a  point  in  road  opposite  old  sugar 
mill  and  three-fourths  mile  above  St.  Claude  Landing  warehouse.  Levee  B.  M.  224 
is  on  same  tree. 

Elevation,  11.6380  meters,  38.183  feet. 

T.  B.  M.  58  is  top  of  30-penny  wire  nail  driven  vertically  in  west  root  of  a  2J-foot 
dead  pecan  tree  standing  in  middle  of  road  behind  levee  about  400  meters  below 
high- water  gauge  No.  41.     Levee  B.  M.  221  is  on  the  same  tree  on  the  opposite  side. 

Elevation,  11.8384  meters,  38.840  feet. 

T.  B.  M.  57  is  top  of  a  20-penny  wire  nail  driven  vertically  in  south  root  of  a  2-foot 
pecan  tree  standing  in  the  middle  of  the  road  between  levee  and  fence,  and  is  2,870 
meters  below  P.  B.  M.  XXXVIII. 

Elevation,  12.1882  meters,  39.988  feet. 

T.  B.  M.  56  is  top  of  a  20-pennv  wire  nail  driven  vertically  in  root  of  a  2-foot 
thorn  tree  standing  in  center  of  roacf  behind  levee,  and  is  1,560  meters  below  P.  B.  M. 
XXXVIII. 

Elevation,  11.9042  meters,  39.056  feet. 

P.  B.  M.  XXXVIII  =  @  S.  E.  Base  is  top  of  copper  bolt  leaded  in  top  of  lime- 
stone monument  on -right  bank  on  Preston  plantation  700  meters  above  division 
line  between  Preston  and  Woodbum  plantations.  It  is  about  1  mile  below  a  point 
opposite  Bayou  Sara,  La.  Stone  is  14  inches  square,  projects  6  inches  above  ground. 
It  IS  94  meters  back  of  inner  base  of  levee,  14  meters  west  of  lower  end  of  a  deep 
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'.r  in  jMisture.     Blazed  double  thorn  tree,  2  feet  iii  diameter,  stands  75  meters  east 

•  n«bdside;  blazed  dead  2-foot  thorn  tree  north  70  ^^  west  44  meters. 

L]e\'ation,  12.0444  meters,  39.516  feet. 

T.  B.  M.  55  is  top  of  a  20-penny  wire  nail  driven  vertically  in  bench  cut  on  root 
t  back  side  of  large  cotton  wood  tree  on  river  side  of  levee,  about  80  meters  back 
i^  m  river  and  the  same  above  a  clump  of  timber,  and  one-half  mile  below  P.  B.  M. 
XXXIX- 

Kevation,  12.2228  meter?,  40.101  feet. 

P,  B.  M.  XXX1X=@  N.  W.  Base  is  top  of  copper  bolt  in  limestone  monument 
.t  inches  square,  standing  2  feet  above  ground,  marked  U.  S.  on  west  side  and  1880  on 
-3^1  side.  Concrete  bed  has  dirt  partly  washed  out  from  beneath  it,  and  it  may  have 
*^n  disturbed,  as  it  is  at  the  top  edge  of  the  river  bank.     It  is  opposite  Freehands 

i^'vhoaae  at  Bayou  Sara,  La.,  and  800  meters  below  the  ferry  landing  on  right 
mk. 

Elevation,  11.9498  meters,  39.206  feet. 

B.  M.  ^1^  is  top  of  copper  l)olt  in  stone  ]x>st  ntanding  in  fence  line  back  of  road 
Kk  of  levee  7  meters  m  front  of  cotton  gm,  30  meters  below  road  crossing  levee 
^•in  ferry  landing  on  right  bank  opposite  Bayou  Sara,  La.     Stone  stands  8  inches 

it  of  ground;  bolt  is  flush  with  top  of  stone. 

Elevation,  11.6086  meters,  38.086  feet. 

T.  B.  M.  53  is  top  of  20-penny  wire  nail  driven  vertically  in  trench  cut  on  root  on 
nrer  face  of  5-pronged  cypress  tree  standing  in  fence  line  back  of  road  back  of 
♦^vee  and  one-half  mile  below  Scott  crevasse,  about  200  meters  l)elow  junction  of 
>v€ee  and  about  500  meters  back  of  right  bank  of  river.  Levee  B.  M.  192  is  on 
■inie  tree- 
Elevation,  9.8085  meters,  32.180  feet. 

B.  M.  ^}^  is  flat  stone  and  iron  pipe  on  right  l)ank  in  open  field  on  Judge  Cooley's 
rbntation  on  south  bank  of  a  ditch,  200  meters  from  levee,  and  655  meters  east  of 
M  Store,  now  Point  Coupee  post-office.  Stone  has  no  bolt  in  it;  rod  was  held  on 
"P  of  stone  at  edge  of  hole  where  bolt  should  have  been.     No  cap  on  pipe. 

Ele\-ation  top  of  stone,  9.4598  meters,  31.01^  feet. 

Elevation  top  of  pipe,  10.9828  meters,  36.033  feet. 

P.  B.  M.  XL  is  the  bottom  of  a  square  cavity  in  the  top  of  a  granite  post  6  by  6 
ti'hea  standing  on  the  downstream  side  of  steeps  of  resi<lence  of  Mr.  N.  Carmanche 

r,  right  bank  67  meters  back  of  new  levee,  445  meters  below  the  Union  Store,  and  about 
■-''1  meters  above  the  Red  Store  =  Point  Coupee  post-office. 

Elevation,  11.3741  meters,  37.317  feet. 

T.  B.  M.  50  is  top  of  20-penny  wire  nail  driven  vertically  in  root  on  river  side  of  a 
Hi*A  live-oak  tree  standing  1  meter  inside  of  fence  back  of  road  back  of  levee  on 
rii^ht  bank.  Tree  is  one  of  three  standing  in  a  triangular  position.  It  is  1,010  meters 
ahcive  the  Union  Store  and  350  meters  abDve  high-water  gauge  No.  42. 

Elevation,  12.1214  meters,  39.769  feet. 

T.  B.  M-  49  is  top  of  a  20-penny  wire  nail  driven  vertically  in  bench  cut  on  root  on 
nver  side  of  5-foot  pecan  tree  standing  in  road  2  meters  from  fence  back  of  levee 
^1 80  meters  below  P.  F.  Bourgeois  &  Son's  general  store.  Levee  B.  M.  168  is  on 
ame  tree. 

Elevation,  12.3592  meters,  40.549  feet. 

P.  B.  M.  XLI  is  bottom  of  square  cavity  in  top  of  6  by  6  inch  marking  stone, 
U.S. 
Djarked    B  ,  standing  at  downstream  end  of  steps  leading  to  gallery  in  front  of  resi- 

lence  of  Mr.  Ed.  Morrison  on  right  bank  immediately  back  of  prominent  angle  in 
levee  around  old  crevasse  pool. 

Elevation,  12.3010  meters,  40.858  feet. 

T.  B.  M.  47  is  top  of  wire  nail  driven  vertically  in  highest  part  of  large  stump 
Ending  on  south  side  of  road  back  of  levee  and  353  meters  above  P.  B.  M.  XLI. 

Elevation,  12.3876  meters,  40.642  feet. 

T.  B.  M.  46  is  top  of  20-penny  wire  nail  driven  vertically  in  root  on  north  side  of 
aU-fu<)t  leaning  willow  tree  standing  on  south  side  of  road  back  of  levee  on  right 
bank  and  210  meters  above  angle  in  levee  which  is  opposite  high- water  gauge  No.  43. 

Elevation,  10.6122  meters,  34.817  feet. 

B.  M.  ^^  is  flat  stone  and  iron  pipe  in  cottonwoods  on  right  bank  500  meters 
ibove  Morgan za  crevasse,  80  meters  outside  of  piece  of  old  levee  known  as  Grand 
Levee,  350  meters  outside  of  outer  base  of  i)re8ent  main  levee,  350  meters  below 
prominent  angle  in  same,  1,195  meters  below  junction  of  main  levee  and  old  Gfand 
Uvee,  where  a  M^atchman's  station  is  located,  known  by  a  square  enlar^ment  of  the 
|«ee  for  a  cabin  and  levee  materials.  Surrounding  trees  blazed  facmg  the  pipe. 
%ie  has  no  bolt  in  it;  rod  held  in  center  of  pipe. 
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Elevation  top  of  stone,  10.7169  meters,  35.161  feet. 

Elevation  cap  on  pipe,  12.2682  meters,  40.250  feet. 

T.  B.  M.  43  is  top  of  period  after  date  1895  on  levee  B.  M.  on  levee  at  watchman's 
station,  known  by  a  square  enlargement  of  the  levee  for  a  cabin  and  levee  materials; 
at  junction  of  old  Grand  Levee  and  present  main  levee,  1  mile  above  Morganza 
crevasse,  450  meters  below  the  mouth  of  lane  leading  back  along  lower  side  of  Mor- 
ganza plantation.    (P.  B.  M.  XLII  at  this  junction  is  either  covered  up  or  destroyed. ) 

Elevation,  16.0294  meters,  52.590  feet. 

T.  B.  M.  40  is  highest  part  of  rim  around  hole  of  levee  B.  M.,  marked  U.  S.  1895,  at 
top  inner  edge  of  levee,  at  angle,  1,450  meters  below  lane  or  State  road  leading  back 
from  New  Texas  Landing. 

Elevation,  15.6430  meters,  51.323  feet. 

T.  B.  M.  39  is  top  of  a  20-penny  wire  nail  driven  vertically  in  the  east  root  of  a 
2i-f oot  Cottonwood  tree,  standing  in  line  of  fence  on  south  side  of  State  road  lead- 
ing back  from  levee,  at  New  Texas  Landing,  La.,  and  on  Stone  Line  156.  Tree  is 
14  meters  back  from  comer  of  fence  at  junction  of  roads. 

Elevation,  10.6089  meters,  34.806  feet. 

B.  M.  ^^  is  square  marking  stone,  standing  at  north  side  of  State  road  or  lane  lead- 
ing back  from  New  Texas  Landing,  La,,  1  meter  south  of  line  fence,  279  meters  west 
of  comer  of  fences  at  mouth  of  lane,  just  back  of  road  back  of  new  levee.  Edges  of 
stone  are  chipped  off  and  copper  bolt  gone.     Rod  held  on  highest  point  of  stone. 

Elevation,  9.8643  meters,  32.363  feet. 

T.  B.  M.  38  is  top  of  a  30-penny  wire  nail  driven  vertically  in  the  northwest  root  of 
an  18-inch  sycamore  tree,  standing  on  north  side  of  road,  behind  levee,  about  375 
meters  below  a  Catholic  church,  and  1,000  meters  below  Raccourci  Landing,  La. 

Elevation,  11.4851  meter?,  37.681  feet. 

T.  B.  M.  37  is  top  of  a  30-penny  wire  nail  driven  vertically  in  the  soath  root  of  a 
2-foot  pecan  tree  standing  in  the  yard  of  Ed.  Lacour's  residence,  a  little  above  and 
back  of  the  levee  from  the  store  and  post-office  at  Raccourci  Landmg,  La.  Tree  is  58 
meters  in  front  of  the  house,  and  is  on  upper  side  of  walk. 

Elevation,  12.0491  meters,  39.532  feet. 

P.  B.  M.  XLII  I  is  bottom  of  square  cavity  in  top  of  6  by  6-inch  marking  stone,  set  in 
ground  under  the  front  steps  to  gallery  of  new  house  of  Edgard  Lacour,  a  little  above 
and  back  of  levee  from  the  store  and  post-office  at  Raccourci  Landing,  La.  Stone  is 
under  top  step,  and  about  1  foot  to  left  of  center;  it  was  in  front  of  the  old  house. 

Elevation,  11.8286  meters,  38.808  feet. 

T.  B.  M.  35  is  top  of  period  after  date  1895  on  levee  B.  M.  at  top  edge  of  levee  at 
prominent  angle,  about  3,000  meters  above  the  residence  of  Edgard  ijacour,  near 
Raccourci  Landing,  La.     Distance  taken  along  the  levee. 

Elevation,  15.9798  meters,  52.428  feet. 

T.  B.  M.  33  is  top  of  a  30-pennv  w^ire  nail  driven  vertically  in  the  north  root  of  a 
2-foot  china  berry  tree  standmg  about  15  meters  inside  of  the  northwest  corner  of  the 
yard  fence  of  Mr.  V.  Lacour' s  residence,  on  the  Favorite  plantation,  4  miles  above 
Raccourci  Landing,  La.,  distances  along  the  levee. 

Elevation,  14.3252  meters,  46.999  feet. 

P.  B.  M.  XLIV  is  bottom  of  square  cavity  in  top  of  6  by  6  inch  marking  stone, 
nearly  flush  with  ground,  standing  at  lower  side  oi  steps,  in  angle  where  tney  join 
the  gallery  on  front  of  house  of  Dr.  A.  A.  Batchelor,  220  meters  back  of  fence,  back 
of  road,  back  of  levee,  back  of  Old  River.  It  is  1|  miles  above  the  Ennis  Oil  Mill  and 
2 J  miles  below  the  town  of  Williamsport,  on  Old  River. 

Elevation,  13.7286  meters,  45.042  feet. 

T.  B.  M.  22  is  top  of  a  30-penny  wire  nail  driven  vertically  in  the  south  root  of  a 
4-foot  Cottonwood  tree  on  west  side  of  road,  back  of  levee.  Tree  is  30  meters  south 
of  blacksmith  shop  at  the  lower  end  of  the  town  of  Williamsport,  La.,  on  Old  River. 

Elevation,  14.8995  meters,  48.883  feet. 

T.  B.  M.  20  is  top  of  a  30-penny  wire  nail  driven  vertically  in  the  east  root  of  a 
2i-foot  pecan  tree  standing  3  feet  west  of  north  and  south  hedge  fence  on  west  side 
of  road  behind  levee.     Tree  stands  near  where  B.  M.  i}^  should  be.     B.  M.  pipe  was 

Eulled  up  and  found  lying  by  the  side  of  the  road.  Tree  is  about  400  meters  below 
ouse  occupied  by  Mr.  A.  J.  Noland. 

Elevation,  15.1219  meters,  49.613  feet. 

P.  B.  M.  Smith  land  is  tile  and  pipe  set  in  ground  on  northeast  corner  of  yard  of 
plantation  residence  owned  by  Mr.  Archie  D.  Smith  and  occupied  by  Mr.  A.  J. 
Nolknd.  Pipe  is  1  meter  from  each  fence  in  said  comer,  and  is  back  of  road  back 
of  levee,  780  meters  below  Smith  land  Landing  and  post-office,  Louisiana,  and  300 
meters  below  where  road  crosses  levee  leading  south  from  the  landing.  There  is  a 
row  of  6  large  live-oak  trees  in  the  front  yard.  The  P.  B.  M.  is  30  meters  north  of 
the  end  and  4  meters  east  of  the  prolongation  northward  of  this  row. 


l'PEXDIX  Y  Y ^BEPOBT  OF  MI8SI88IPPI  BIVER  COMMISSION.       4739 

Hention  copper  bolt  in  tile,  13.4451  meters,  44.112  feet 

Eie\-ation  cap  on  pipe,  14.6584  meters,  48.092  feet. 

P.  B.  M.  XITV^  is  bottom  of  square  cavity  in  top  of  6  by  6  inch  granite  marking 

U.S. 
:  re.  marked  thus:  6  Q  M,  flush  with  ground,  standing  22  meters  back  of  right 

4ii  of  river,  in  lot  3  meters  north  and  west,  respectively,  of  two  fences.  It  is  north - 
^^•'f  warehouse,  in  rear  of  which  is  Smithland  post-office,  at  Smithland  Landing,  La, 

E'evation,  14.8234  meters,  48.634  feet. 

T.  B.  M.  17  is  top  of  wire  nail  driven  vertically  in  bench  cut  on  river  face  of  5-inch 

m  tree  standing  on  edge  of  barrow  pit  at  back  edge  of  road  back  of  levee,  oppo- 

r  prominent  angle  in  same  at  junction  of  old  levee  leading  southeast  toward  nver, 
■:i  about  1,300  meters  above  Smithland  Landing,  La. 

^ilevation,  14.3957  meters,  47.230  feet. 

P>.  M.  W.  (Ewens,  1890),  Red  Hiver  Landing,  La.,  gauge  B.  M.,  is  copper  bolt  in 

t>t^>ne  slab,  under  ground,  with  iron  pipe  on  top.  It  is  in  the  front  yard,  just  to 
^itft  of  gate  as  you  enter,  of  Mr.  Rodecn's  residence,  back  of  levee  at  Red  River 
^'Aing,  La. 

^evation  bolt  in  stone,  12.5118  meters,  41.050  feet. 

flevation  cap  on  pipe,  13.7610  meters,  45.115  feet. 

B.  M.  B.  (Ewens,  1892),  Red  River  Landing,  La.,  gauge  B.  M.,  is  top  of  large  nail 
"vt-n  vertically  into  bench  cut  on  river  face  of  large  cypress  nearly  in  front  (a  little 
^  w)  of  Mr.  G.  W.  Reagan's  store. 

Uevation,  13.8786  meters,  45.534  feet. 

^  M.  D.  (Ewens,  1896),  Red  River  Landing,  La.,  gauge  B.  M.,  is  top  of  nail. 
"Vfn  vertically  into  a  bench  cut  on  lai^  sycamore  tree  standing  on  little  knoll 
^^-tly  back  of  Mr.  G.  W.  Reagan's  residence. 

Elemtion,  14.9547  meters,  49.064  feet. 

B.  M.  ^^  is  a  6  by  6  inch  limestone  monimient  on  right  bank,  standing  on  inner 

K  of  levee,  5  feet  above  the  base,  in  line  with  center  of  lane  running  back  from 

^er,  and  just  above  wagon  road  crossing  levee.  It  is  154  meters  (along  levee) 
"^^w  Catholic  church,  and  about  1  mile  above  Red  River  Landing,  La.  Rod  was 
-\A  oa  highest  part  of  the  letter  S,  which  is  inside  lower  half. 

Elevation,  15.9442  meters,  52.311  feet. 

J  B.  M.  13  is  top  of  30-penny  wire  nail  driven  vertically  in  the  east  root  of  a  4-foot 
V^'^w  tree,  on  right  bank,  840  meters  above  B.  M.  J^p,  600  meters  above  the  mouth 

•J '1(1  River  (or  Red  River),  and  35  meters  back  from  right  bank  of  Old  River. 

Elevation,  13.3699  meters,  43.865  feet. 

P-  B.  M.  Carrs  Point  is  top  of  copper  bolt  cemented  in  top  of  6  by  6  inch  marble 
-^•nnment  projecting  10  inches  out  of  ground,  standing  in  hne  of  fence  running  east 
'^'i  west  on  south  side  of  road  running  in  front  of  cabins  on  Carrs  Point  plantation, 

yned  by  Lewis  Trajger.    It  is  257  meters  back  from  right  bank  and  9}  meters  south 

I  »uth  line  of  cabins;  74  meters  east  of  cabin,  and  112  meters  west  of  third  cabin 
^m  river.    It  is  1  mile  above  the  mouth  of  Old  River  (or  Red  River) .    Monument 

•^kedthus:    O 

Elevation,  15.9584  meters,  52.357  feet. 

,T.  B,  M.  9  is  top  of  20-penny  wire  nail  driven  vertically  into  bench  cut  on  base  of 
Hnch  sycamore  tree,  on  river  face,  standing  10  meters  back  of  main  right  bank, 
m  2  meters  back  of  road.  It  is  about  230  meters  below  a  small  levee  standing 
"Ijare  with  the  river  bank,  and  1 J  miles  above  Carrs  Point  Landing,  La. 

Elevation,  14.1377  meters,  46.384  feet. 

J-  B,  M.  6  is  top  of  20-penny  wire  nail  driven  vertically  into  root  (facing  river)  of 
^-Hoot  locust  tree,  5  meters  from  top  of  right  bank,  and  about  200  meters  above 
^"Qfe  at  lower  end  of  field.  It  is  2,500  meters  below  P.  B.  M.  L.,  and  is  opposite 
farbert  Landing,  Miss. 

Elevation,  15.4052  meters,  50.542  feet. 

^ "  B.  M.  L=@  S.  W.  Base,  is  top  of  copper  bolt  in  top  of  stone  monument,  14  inches 
'JMre  on  top,  set  flush  with  ground,  on  land  of  B.  M.  Lemley,  of  Vicksburg,  Miss. 
I^"*  60  meters  above  and  76  meters  back  of  a  IJ-story  house  on  road,  top  of  right 
^k-   It  is  21  meters  above  lane  running  back  from  river  and  7  meters  back  of  turn 

'ff  or  headland  in  cotton  field,  and  18  meters  toward  river  from  comer  of  garden. 

Elevation,  16.2087  meters,  53.179  feet. 

J-  B.  M.  5  is  top  of  a  20-penny  wire  nail  driven  vertically  into  west  root  of  a  3-foot 
U^more  stump  on  east  siae  of  north  and  south  road,  along  east  side  of  cotton  field. 

^^^  is  timber  east  of  road.    It  is  565  meters  below  P.  B.  M.  LI=@  N. 


^«  .^ >.« - .  ^.  ^^. ^  ...  E.  Base. 

J'evation,  16.3981  meters,  53.800  feet. 

"B.  M,  LI=@  N.  E.  Base,  is  top  of  copper  bolt  in  top  of  stone  monument,  14  inches 
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square  on  top,  standing  nearly  flush  with  ground  in  cotton  row,  7  meters  south  of 
southwest  comer  of  garden  fence  back  of  negro  cabin  owned  by  Eli  Lennox,  and  23 
meters  southwest  of  said  cabin,  on  land  of  G.  W.  Reagan,  80  meters  above  line  fence 
between  Reagan  and  Lemley,  and  about  45  meters  back  of  road  along  top  of  main 
right  bank.     It  is  I  mile  below  the  upper  end  of  Point  Breeze. 

Elevation,  16.2516  meters,  53.319  feet. 

T.  B.  M.  4=high-water  gauge  B.  M.  49,  is  top  of  40-penny  wire  nail  driven  hori- 
zontally into  inner  face  of  6-inch  thorn  tree,  one  of  three  standing  toother  on  slope 
of  main  rieht  bank,  back  of  willow  and  cottonwood  timber.  It  is  a  little  above  and 
in  front  of  lar^  cabin  occupied  by  Rev.  Rickson  Jones  (colored),  the  oljserver  of 
the  gai^.  It  IS  710  meters  above  @  N.  E.  Base  and  900  meters  below  the  upper 
end  of  Point  Breeze.  The  gauge  is  nailed  to  the  outer  one  of  the  three  thorn  trees 
mentioned. 

Elevation,  15.8933  meters,  52.144  feet. 

P.  B.  M.  Point  Breeze  is  tile  and  pipe  planted  in  ground,  3  meters  outside  of  road 
and  8  meters  back  from  top  of  main  rignt  bank,  on  Point  Breeze,  66  meters  below 
B.  M.  ^^y  and  about  335  meters  below  the  upper  end  of  Point  Breeze,  measured 
along  the  high  bank.    Cap  on  pipe  is  about  9  inches  above  ground. 

Elevation  bolt  in  tile,  15.2968  meters,  50.187  feet. 

Elevation  cap  on  pipe,  16.5075  meters,  54.159  feet. 

B.  M.  ^^  is  top  of  small  sauare  cut  on  top  of  6  by  6  inch  marking  stone,  projecting 
6  inches  out  of  ground,  standing  in  south  end  of  lane  on  top  of  main  right  bank,  on 
Point  Breeze,  about  270  meters  t^elow  the  upper  end  of  the  point.  It  is  immediatel  v 
east  of  the  second  cabin  below  the  upper  ena  of  the  point,  cabin  occupied  by  Uriah 
Pollock. 

Elevation,  16.6266  meters,  54.550  feet. 

P.  B.  M.  XLVIII  is  bottom  of  square  cavity  in  top  of  6  by  6  inch  marking  stone 
standing  on  small  flat  on  side  of  bluff,  about  400  meters  below  the  present  landing 
for  Fort  Adams,  Miss.,  about  30  meters  above  a  ravine.  It  is  between  and  a  little 
back  of  two  small  cabins  on  the  flat  and  50  meters  back  of  a  large  house  standing  at 
the  foot  of  the  slope.  The  store  that  ori^nally  was  near  stone  is  gone.  The  bluff 
above  and  below  stone  has  been  sliding  mto  river,  but  seems  stable  around  stone. 
Stone  in  good  condition. 

Elevation,  24.0287  meters,  78.835  feet. 

T.  B.  M.  1  is  top  of  a  20-penny  wire  nail  driven  vertically  into  east  root  of  a  2-foot 
willow  tree  standing  in  road  at  foot  of  bluff,  about  600  meters  below  the  lower  end 
of  the  village  of  Fort  Adams,  Miss.,  635  meters  below  P.  B.  M.  Fort  Adams,  and  1,300 
meters  above  the  present  landing  on  the  river  for  Fort  Adams. 

Elevation,  13.7151  meters,  44.997  feet. 

P.  B.  M.  Fort  Adams  is  tile  and  pipe  planted  in  ground  in  the  front  yard  of  Mr.  H. 
L.  Stutzmans,  on  the  east  side  of  Main  street  and  north  side  of  street  running  east  to 
foot  of  bluffs,  in  the  lower  end  of  the  village  of  Fort  Adams,  Miss.  It  is  3 J  meters 
east  of  the  northeast  comer  of  the  street  intersection,  3  meters  south  of  the  southwest 
comer  of  the  house,  69  meters  below  the  south  end  of  bridge  over  ravine.  P.  B.  M. 
is  455  meters  below  P.  B.  M.  XLIX. 

Elevation  bolt  in  tile,  15.7623  meters,  51.714  feet. 

Elevation  cap  on  pipe,  16.9712  meters,  55.680  feet. 

P.  B.  M.  XLiX  is  bottom  of  square  cavity  in  top  of  6  by  6  inch  marking  stone  stand- 
ing at  southwest  comer  of  the  house  of  Mr.  Baker,  just  above  the  corners  at  the  upper 
end  of  the  village  of  Fort  Adams,  Wilkinson  Countv,  Miss.    Stone  in  good  condition. 

Elevation,  20.8994  meters,  68.568  feet. 


Appendix  2  F. 

RKPORT   OF   MR.   KIVAS   TULLY,    ASSISTANT   ENOINEKR,  ON  WORK   PERTAINING  TO  GAUGES, 
REDUCTION  OP  PHYSICAL   DATA,  OFFICE  RECORDS  AND  PUBLICATIONS. 

St.  Louis,  Mo.,  May  $1^  1900. 

Captain:  I  have  the  honor  to  submit  the  following  report  of  the  work  pertaining  to 
gauges,  reduction  of  ph3rBical  data,  office  records  and  publications  since  May  31, 1899: 

PERMANENT  GAUGES. 

The  permanent  or  re^lar  gauges  of  the  Commission  comprise  14  on  the  Mississippi 
River,  hetween  St.  Louis,  Mo.,  and  the  Head  of  the  Passes,  La.;  1  on  the  St.  Francis 
River  at  the  St.  Louis,  Iron  Mountain  and  Southern  Railroad  Bridge;  1  on  the  White 
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River  at  Clarendon,  Ark.,  and  1  at  Barbre  Landing,  at  the  head  of  the  Atchafalaya 
River.  The  eelf-r^stering  tide  gauge  has  also  been  maintained  near  Biloxi,  Miss. 
All  the  ConmiisBion  gauges,  except  those  on  the  White  and  St.  Francis  rivers,  have 
^*»n  inspected  during  the  year;  those  on  the  main  river  were  inspected  at  about  the 
l"we!«t  stage  of  the  season.  The  results  of  the  inspections  are  given  in  detail  below. 
The  errors  found  in  the  gauges  generally  did  not  exceed  0.2  foot,  except  at  Bayou  ^ra 
iiMJ  Barbre  Landing,  where  large  errors  were  found.  Sketch  maps  of  the  immediate 
licinity  and  site  of  each  of  the  Commission  gauges  will  be  found  m  the  Report  of  the 
l1)ief  of  Engineers  for  1893,  following  page  3660.  Any  changes  in  location  made  since 
»re  noted  below. 

Cape  Girardeau,  Mo. — This  gauge  was  Inspected  December  15, 1899,  at  a  stage  of  6.7 
feet;  this  was  2.7  feet  above  the  lowest  of  the  season.  The  section  in  use  was  leaning, 
tnd  at  upper  end  was  0.06  foot  too  low.  High-water  sections  were  practically 
•tirrect. 

Belmont,  Mo. — This  gauge  was  inspected  October  4, 1899,  at  a  stase  of  4.42  feet,  which 
Tas  1.45  feet  above  the  lowest  of  the  year.  The  gauge  was  founa  practically  correct. 
y<nc  Madrid,  Mo. — This  gauge  was  msi>ected  on  October  6,  at  a  stage  of  3.68  feet, 
which  was  1.08  feet  above  theiowest  of  the  year.  The  gauge  was  practically  correct, 
the  largest  error  being  0.04  foot.  A  new  section  was  put  in,  reading  from  zero  to  10 
ieet    The  bulletin  was  repainted. 

CoUoniDoad  Point,  Mo. — This  gauge  was  inspected  October  9,  at  a  stage  of  0.94  foot, 
Thich  was  1. 14  feet  above  the  lowest  of  the  year.  The  error  in  the  section  in  use  was 
0.09  foot.  The  inclined  section  from  13  to  36,  and  sections  36.5  to  43  feet  were 
practically  correct.  The  gauge  was  rebuilt  from  — 1.0  to  -|-  9  feet.  The  bulletin  was 
repainted.  The  present  site  of  this  gauge  is  about  one-half  mile  upstream  from  the 
ate  of  1893. 

PuUon,  Term. — This  gauge  was  inspected  on  October  11,  at  a  stage  of  3.39  feet,  which 
w«  0.76  foot  above  the  lowest  of  the  year.  The  section  in  use  was  correct.  Errors 
of  0.02  to  0.07  foot  were  found  in  the  upper  sections;  the  section  from  18  to  22  feet 
W  been  destroyed.  The  gauge  was  rebuilt  from  zero  to  22  feet;  the  bulletin  was  left 
in  good  condition. 

ifhoon  Landing,  Miss. — This  gauge  was  inspected  on  October  16,  at  a  stage  of  —  4.44 
^eet,  which  was  0.36  foot  above  the  lowest  of  the  year.  An  error  of  0.18  foot  was 
found  in  a  low- water  section  said  to  have  been  in  use,  but  the  reading  reported  by 
the  gauge  keeper  for  that  time  agreed  with  the  elevation  found  by  levehng.  The 
action  24  to  30  feet  was  0.08  foot  too  low;  other  sections  were  correct.  The  gauge  was 
^built  from  —  5  to  24  feet  in  4  sections,  placed  about  400  meters  downstream  from  the 
%h-water  sections,  and  650  meters  l)elow  the  present  Mhoon  Landing,  on  a  sloping 
^k.  The  present  site  is  about  a  mile  above  the  site  of  1892,  and  about  one-half 
mile  below  tne  original  site  of  this  gauge.    The  bulletin  was  repainted. 

Sunfloiper  Ixinding,  Miss. — This  gauge  was  inspected  on  October  20  at  a  stage  of  3.12 
^^  which  was  0.36  foot  above  the  lowest  of  the  year.  The  section  of  gauge  in  use 
^M  0.06  foot  to  high.  The  high-water  section  was  practically  correct;  errors  of  less 
than  0.06  foot  were  found  in  other  sections.  The  various  sections  were  firmly  set  and 
were  not  rebuilt.    The  bulletin  was  repainted. 

Arkansfts  City,  Ark. — This  gauge  was  inspected  on  October  24  at  a  stage  of  1.33  feet; 
this  was  0.33  foot  above  the  lowest  stage  of  the  year.  The  section  in  use  was  0.2  foot 
Joohigh.  The  sections  from  24  to  50.5  feet  were  0.04  foot  too  high.  The  sections 
iTom  8  to  24  feet  were  from  0,06  to  0.08  foot  too  high.  Section  50  to  54  was  0.08 
foot  too  high.  Other  sections  were  practically  correct.  The  gauge  wa.s  rebuilt  from 
^  to  16  and  from  32  to  41  feet.    The  DuUetin  was  repainted. 

(rremvUle,  Miss. — This  gauge  was  inspected  on  October  25  at  a  stage  of  1.59  feet; 
this  stage  was  0.39  foot  above  the  lowest  of  the  year.  The  low- water  section,  from 
J  to  11.4  feet,  was  0.11  foot  too  high  by  comparison  with  water  surface  as  determined 
py  leveling.  The  section  was  not  leveled  to  directly.  The  high- water  section,  43  to 
50  feet,  was  correct.  The  inclined  section,  11.4  to  43.5  feet,  which  had  been  built  on 
toe  inclined  railway  of  the  Vicksburg  and  Greenville  Packet  Company  for  use  during 
^k-protection  work  at  the  old  site,  was  slightly  in  error,  the  error  varj'ing  from 
0-01  to  0.06  foot.  This  section  was  extended  down  to  6.3  feet.  A  new  low-water 
action  reading  from  — 3  to  -f  7  feet  was  nailed  to  the  dump  piling  about  300  meters 
*oove  the  inclined  gauge. 

'^.  Joseph,  La. — This  gauge  was  inspected  on  November  3  at  a  stage  of  — 5.03  feet. 
JJua  stage  was  0.17  foot  above  the  lowest  of  the  vear.  All  the  sections  of  this  gauge 
oelow  33  feet  had  been  destroyed  by  caving  bank;  the  temporary  section  in  use,  — 2 
H* — 5.2  feet,  was  0.05  foot  too  high.  The  nigh-water  section,  39  to  51  feet,  was  prac- 
^caUy  correct.    The  gauge  was  rebuilt  from  — 6  to  33  feet  on  an  apparently  stable 
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bank  between  the  warehouse  and  the  river.    The  high-water  section  is  a  short  dis- 
tance above  the  warehouse.    The  bulletin  was  repainted. 

Bayou  Sara^  La. — On  September  22,  1899,  the  obsen^er  leveled  from  a  permanent 
section  by  means  of  a  straightedge  and  carpenter's  level,  and  found  the  section  in  use 
that  dajr  to  be  1.9  feet  too  low.  Readings  were  continued  on  this  section  until  the 
inspection  party  arrived  on  November  13,  when  the  section  was  found  to  be  2.2  feet 
too  low.  The  error  was  evidently  caused  by  settlement  of  the  bank,  the  office  hydro- 
graph  indicating  that  it  began  early  in  August.  The  ret^ords  have  been  corrected  on 
the  assumption  that  the  errors  graaually  accumulated  from  August  7,  1899.  Section 
12  to  15  feet  was  0.01  foot  too  low;  section  15  to  19  feet  was  0.12  foot  too  low;  section 
19  to  24  feet  was  0.02  foot  too  low.  The  gauge  was  rebuilt  fn)m  — 3  to  12  feet  and 
from  15  to  19,  and  24  to  44  feet.  The  gauge  was  inspected  at  a  stage  of  — 1.06  feet, 
which  was  0.34  foot  above  the  lowest  of  the  year.    The  bulletin  was  repainted. 

Haqueminet  La. — This  gaii^e  was  inspected  on  November  16,  1899,  at  a  stage  of 
0.77  foot;  this  was  0.73  foot  al)ove  the  lowest  of  the  year.  The  section  in  use,  —  2  to 
4  feet,  was  found  to  be  0.14  foot  too  high.  The  inclined  gau^,  14.2  to  24  feet,  was 
slightly  in  error,  the  error  ranging  from  0.04  to  0.09  foot  at  different  parts.  It  was 
not  reset.  The  section  28  to  fi)  feet  was  0.15  foot  too  low.  The  gauge  was  rebuilt 
from  about  —2  to  10  feet,  24  to  28  feet,  and  from  28  to  40  feet.  The  bulletin  was 
repainted. 

College  Poinly  La, — This  gauge  was  inspected  on  November  17  at  a  stage  of  0,41  foot; 
this  was  0.8  foot  above  the  lowest  of  the  season.  The  section  in  use,  0  to  2  feet,  was 
found  to  be  0.04  foot  too  low.  The  inclined  se<;tion,  11.1  to  22.2  feet,  set  in  January, 
1899,  had  been  i>artly  pulled  up  during  high  water,  and  was  reset  by  the  district  sur- 
veyors. At  the  inspection  this  section  was  correct  at  the  upper  end  and  0.06  foot  too 
low  at  the  lower  end ;  it  was  not  reset.  The  gauge  was  rebuilt  from  6  to  12  feet.  The 
bulletin  was  repainted. 

Fort  Jach9on,  La. — This  gauge  was  inspected  on  November  22,  1899.  It  was  found 
to  be  0.02  foot  too  low  at  the  7-foot  mark.  The  figures  were  somewhat  indistinct 
and  the  gauge  was  rebuilt  from  0  to  10  feet.  The  gauge  was  inspected  at  a  stage  1.22 
feet  above  the  lowest  of  the  season. 

Barbre  Landing,  Jm. — This  gauge,  in  Old  River  near  the  head  of  the  Atchafalaya, 
was  inspected  on  November  11.  The  low-water  sections  were  found  in  very  bad  con- 
dition, all  below  12  feet  having  been  disturbed  by  sliding  banks  and  other  causes. 
The  gauge  was  inspected  at  a  stage  of  0.64  foot,  which  was  about  1.94  feet  above  the 
lowest  of  the  season.  The  section  in  use  from  —  2  to  -+  5  feet  was  2.35  feet  too  low. 
The  back  records  were  corrected  on  the  assumption  that  this  error  had  accumulated 
since  the  water  passed  below  the  12-foot  stage,  m  August,  1899.  The  high- water  sec- 
tion, 39  to  51  feet,  was  0.03  foot  too  low;  other  sections  were  in  error  0.02  to  0.05  foot. 
The  gauge  was  rebuilt  from  —  2  to  28  feet. 

A  nydrograph  showing  the  daily  readings  of  gauges  on  the  Mississippi  River,  Cairo 
to  Fort  Jackson,  from  June  1,  1899,  to  May  31,  19(X),  is  given  on  plate  3. 

The  highest  and  lowest  readings  of  gauges  on  the  Mississippi  Kiver  and  its  princi- 
pal tributaries,  comprising  58  stations,  for  the  ^'ear  1899,  are  given  in  Table  No.  15. 
The  elevations  of  gauges  and  distances  from  Cairo  are  also  given  in  this  table. 

The  comprehensive  hydrograph  of  the  main  river  and  tributaries,  from  1871  to 
1899,  inclusive,  has  been  completed,  and  is  given  on  plate  4. 

HIGH- WATER  GAUGES. 

These  gauges  were  visited  by  the  gauge-inspection  party  during  October,  November, 
and  Deceml^r,  1899.  The  gauges  were  leveled  to  and  left  in  good  order.  Arrange- 
ments were  made  with  persons  residing  near  the  gauges  for  recording  the  high  water 
should  the  river  reach  such  a  stage  this  season. 

LOW-WATER  SLOPE. 

The  elevation  of  water  surface  at  or  near  the  sites  of  the  high-water  gauges  on  the 
Mississippi  River  below  Cairo  was  determined  during  October  and  November,  1899. 
These  aeterminations  were  made  at  nearly  the  lowest  stages  of  the  season,  under 
unusually  favorable  conditions.  These  elevations  have  been  corrected  to  agree  ^nth 
the  lowest  stages  at  the  nearest  permanent  gauges.  The  lowest  water  reading  occurred 
at  the  permanent  gauges  very  regularly  at  about  the  usual  rate  of  progress  down  the 
river  as  far  as  Natchez.  The  time  inter\'al  between  Cairo  and  Natchez  was  eleven 
days.  The  slope  between  the  successive  gauges  has  been  computed  from  these  cor- 
rected elevations  as  i&r  down  as  the  mouth  of  Red  River.    Below  that  point  the  tidal 
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*f^  i«  so  marked  at  low  water  as  to  prevent  the  precise  determination  of  river  slope. 
A  profile  of  the  river  below  Cairo  showing  the  low-water  nlopc  is  ^iven  on  plate  2. 
Ibe  tabulated  results  of  the  slope  observations  will  be  found  in  Table  No.  16. 

BILOXI    TIDK  OAUUK. 

The  reealts  of  observations  to  March,  1899.  and  a  description  of  this  gau^e  and  its 
'^ch  marks  will  be  found  in  the  Report  of  the  Chief  of  Engineers  for  1899,  pages 
•44}  and  3476.  The  mean  reading  on  this  gauge,  6.083  feet,  given  in  that  report,  was 
ikpted  on  Jone  21,  1899,  by  the  MisBiasippi  Kiver  CommiR«<ion  as  the  final  value  of 
Jean  Gulf  level  and  as  the  reference  plane  for  elevations  of  all  bench  marks  hereafter. 

The  record  for  the  balance  of  the  year  1899  has  been  reduc^,  the  mean  reading  for 
:be  year  bein^  6.0809  feet.  This  gau^  was  inspected  by  the  pre<nse-level  party  in 
Muvb,  1900,  and  from  connection  with  the  permanent  bench  marks  on  shore  the 
fiaff  bad  apparently  settled  0.015  foot  since  tne  previous  inspection  of  April,  1898. 
Asaming  that  this  error  accumulated  gradually,  and  applying  the  correction  of 
-0.(X)9  foot,  we  have  for  the  mean  reading  of  1899,  6.072  feet. 

In  June,  1899,  some  changes  were  made  in  the  swing  or  draws^ian  of  the  bridge 
ind  it  was  found  that  a  projecting  rail  of  the  new  span,  when  open,  knocke<l  agaii^ 
tb<?  tide  gauge  house.  In  rebruary,  1900,  the  house  was  moved  sufficiently  to  avoid 
this.  In  August,  1899,  the  metal  float  band  broke,  having  Ix^come  badly  corroded, 
and  on  Ai^^ust  30  a  new  band  and  counterweight  were  put  on  to  replace  the  old  ones. 
The  record  has  been  fairly  good  and  practically  continuous  during  the  year.  B.  M.  A 
aM  B.  M.  C  were  destroyed  by  the  changes  in  the  drawspan. 

The  question  of  subsidence  of  the  delta  of  the  Mississippi  has  been  discussed  at 
l*'ngth  in  the  Appendixes  to  reports  of  the  commission  for  1894  and  1 896.  See  Reports 
'.f  Chief  of  £ngmeers  for  those  years,  pages  2794  and  3478,  respectively.  The  investi- 
gation has  been  continued  since  then,  and  it  is  believed  that  now  sufficient  data  have 
Wn  collected  to  show  conclusively  that  the  lower  delta  of  the  Mississippi  River  is 
^bsiding,  the  amount  of  subsidence  from  1882  to  1896  being  approximately  shown 
'^•y  the  Port  Eads  gauge,  and  from  1895  to  1900  shown  very  accurately  by  the  East 
iv  gauge. 

In  the  following  tables  the  readings  for  Biloxi  were  obtaine<l  from  the  tide  roMs  in 
tliig  ofiSce.  The  readings  for  Port  Eads  and  liast  Bay  were  obtained  through  the 
'5jartesy  of  Maj.  H.  M.  Adams,  Cor})fl  of  Engineers,  V.  S.  A. 

As  shown  by  the  gauge  curves  on  plate  10,  Rei)ort  of  Chief  of  Engineers  for  1899, 
I«ge  3502,  the  Port  Eads  records  are  materially  affected  by  the  river  stages,  \ihile 
those  for  East  Bay  are  very  slightly  affected,  and  then  only  at  very  high  Hti»^»es. 
For  thet^  reasons  tne  East  Bay  gauge  is  entitled  to  greater  weight  in  any  comparitjons 
with  Biloxi,  and  may  safely  be  taken  as  representing  the  true  Gulf  level  at  the  delta. 
The  East  Bay  gauge  waa  established  in  1895,  while  the  records  of  Port  Kada  gauge 
extend  back  to  1876.  For  comparison  with  Biloxi  in  1882-1884  the  Port  Eads  are  the 
only  records  available  and  they  have  therefore  been  used.  The  resulting  differences, 
however,  must  be  regarded  as  only  approximately  representing  the  subsidence  of  the 
delta. 

The  level  connections  between  the  gauges  and  their  local  bench  marks  show  no 
progressive  change  in  their  relations  with  the  exception  of  the  change  at  Biloxi  in 
1899  already  referred  to. 

The  changes  in  the  relations  of  the  gauges  at  Biloxi  and  East  Bay  must  therefore 
be  caused  by  a  general  raising  of  the  strata  at  Biloxi  or  a  lowering  of  the  strata  at 
East  Bay,  or  partly  by  both.  But  if  Biloxi  has  risen  New  Orleans  must  also  have 
risen,  as  the  precise  levels  recently  run  between  these  places  indicate  that  New  Orleans 
is,  if  anything,  relatively  slightly  higher  than  in  1882.  It  is  likely,  however,  that 
the  slight  change  found  was  due  to  errors  in  leveling.  That  New  Orleans  has  ^not 
risen  is  indicated  by  the  precise  level  connection  completed  in  February,  1900,  wfiich 
phows  New  Orleans  relatively  lower  than  in  1880.  Therefore  the  conclusion  seems 
inevitable  that  the  lower  delta  of  the  Mississippi  has  subsided. 

By  comparisons  between  Biloxi  and  Port  Eads  from  1882  to  1896  (see  Table  No.  17) 
the  subsidence  amounts  to  0.696  foot;  from  1896  to  1899  by  the  same  gauges  it  amounts 
to  0.31  foot;  a  total  subsidence  from  1882  to  1899  of  1.006  feet,  which  gives  an  avenge 
ate  of  0.056  foot  per  year. 

By  comparisons  between  Biloxi  and  East  Bay  from  1896  to  1899  the  subsideme  is 
0.316  foot,  or  an  average  rate  of  0.079  foot.  The  rate  of  subsidence  from  189^  to 
1899  is  not  uniform,  as  will  be  seen  in  the  table,  and  therefore  can  not  safely  be  rsed 
in  deducing  a  rate  prior  to  1896. 
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The  following  gives  the  differences  in  readings  of  Port  Eads  and  East  Bay  during 
the  period  1896-1899,  which  may  be  taken  as  indicating  river  effect  at  the  former 
station: 


Year. 

Port  Eads. 

East  Bay. 

Differences. 

High. 

Low. 

High. 

Low. 

High. 

Low. 

Mean. 

1896 

Feet. 

8.974 

4.111 

4.279 

4.231 

Feet. 

2.684 

2.870 

3.042 

3.063 

Feet. 

3.595 

3.709 

3.829 

3.824 

FeeL 

2.146 

2.310 

2.439 

2.466 

Feet. 

0.379 
.402 
.450 
.389 

Feet. 

0.637 
.560 
.603 
.597 

Feel. 
0.458 

1897 

.481 

1898 

.526 

1899 

.493 

The  means  of  the  high  and  low  tides  for  each  lunation  have  not  previously  been 
published  for  Biloxi  and  are  therefore  given  in  this  table,  as  well  as  the  mean  tide. 
The  high  and  low  tides  for  Port  Eads  and  East  Bay  are  published  in  Report  of  Chief 
of  Engineers  for  1899,  page  1830.  Only  the  means  are  given  here  for  comparison. 
The  mean  annual  range  of  tide  at  these  stations  for  the  last  four  years  are  as  follows: 


Year. 

Biloxi. 

East  Bay. 

Port 
Eads. 

1896 

1.816 
1.756 
L776 
L666 

Feet. 
1.449 
1.399 
1.390 
1.376 

Feet. 
1.290 

1897 

1.241 

1898 

1.237 

1899 

1.171 

Grand  means 

1.753  1        1.404 

1.235 

In  the  above  period  the  highest  tide  at  Biloxi  occurred  September  21,  1898,  and 
read  9.38  feet  on  the  gauge;  the  lowest  occurred  February  13,  1899,  and  read  2.84 
feet  on  the  same  gauge.  The  tide  having  maximum  range  in  1897  was  January  31, 
9.35  p.  m.,  to  February  1,  1.15  p.  m.,  reading,  respectively,  9.17  feet  and  4.20  feet; 
range,  4.97  feet.  The  same  for  1898  was  from  January  19,  6.45  p.  m.,  to  January  20, 
9.30  a.  m.,  reading,  respectively,  8.97  feet  and  4.17  feet;  range,  4.80  feet.  The  tidal 
oscillations  are  no  doubt  affected  by  the  atmospheric  pressure  and  winds.  No 
barometer  records  have  been  made  and  onl  v  approximate  notes  on  the  wind  have 
been  recorded  at  this  station.  The  tabulated  readings  all  refer  to  the  present  gauge 
at  each  place.  Corrections  have  been  applied  for  any  changes  known  to  have  been 
made  in  the  gauges. 

DISCHARGE   OBSERVATIONS. 

Low  watery  1899, — The  low- water  discharge  of  the  Mississippi  River  was  measured 
six  times  during  October  and  December,  1899,  at  New  Madrid,  Mo.,  by  the  survev 
party  in  charge  of  Mr.  Charles  H.  Miller.  The  results  of  the  final  reduction  in  this 
oflSce  are  given  in  Table  No.  18. 

The  experiment  was  tried  this  year  of  using  two  meters  simultaneously  for  meas- 
uring the  velocities.  The  Haskell  meter  with  wheel  No.  6  was  used  with  the  Price 
meters,  using  alternately  Price  meters  No.  29  and  No.  34.  The  former  is  of  the  pro- 
peller type  of  wheel  and  the  latter  two  are  of  the  anemometer  type.  The  velocities 
obtained  by  each  meter  are  given  in  Table  No.  19.  The  results  of  these  agree  very 
closely.  The  discharges  measured  by  the  Price  and  Haskell  meters  simultaneously 
ana  by  rod  floats  on  tne  same  day  are  as  follows: 


Date. 

Method. 

Discharge 
per  second. 

Discrepancy  (per  cent). 

1899. 
December  8,  a.  m 

Rod  floats 

Cubic  Jeet. 
129,929 

131,227 
128,129 

Two-tenths  of  1  per  cent  greater 

[Price  meter,  No.  34 

(compared  ¥rlth  mean  of  meter 
results). 
2.4per  cent  greater  (compared  with 
Haskell  meter). 

December  8,  p.  m.  (si- 
multaneouisly). 

[Haskell  meter,  wheel  No.  6. 
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Thifi  date  was  selected  for  comparison,  as  on  it  rod-float  measurement  was  also 
nude. 

The  discharge  section  was  established  between  ranges  8  and  9  of  the  scour  and  fill 
<an'ey,  as  shown  on  Plate  1.  Soundings  were  taken  across  the  discharge  section  or 
nni^  from  a  skiff,  the  recorder  in  the  skiff  signaling  with  a  flag  at  each  sounding  to 
a  transit  station  on  shore  above  the  discharge  range.  A  i-inch  cotton  line  was  used 
fith  a  9-poand  lead.  Soundings  were  raainlv  about  'SO  to  40  feet  apart.  The  sound- 
ing were  corrected  for  any  errors  found  in  the  lead  line. 

Fourteen  velocity  stations  were  laid  out  on  the  discharge  section;  these  were 
iMoated  from  a  series  of  fixed  signals  on  shore.  The  distance  between  the  velocity 
•tations  waa  150  feet;  the  end  stations  were  about  80  and  90  feet  from  shore.  The 
meter  observations  were  taken  from  a  skiff,  which  was  successively  anchored  at  each 
\fiocity  station,  where  the  meter  was  run  for  200  seconds  at  six-tenths  the  total 
'Wth.  Two  meters  were  used  simultaneously,  one  on  either  side  of  the  skiff,  about 
>  feet  apart. 

The  reduction  of  the  observations  has  been  made  in  the  usual  manner.  The  cross 
^ion  was  divided  into  |)artial  areas  corresponding  to  the  velocity  stations,  the  par- 
tial areas  extending  on  either  side  of  the  velocity  station  half  way  to  the  adjacent 
"tation.  These  partial  areas  were  multiplied  by  the  velocity  of  the  corresponding 
Nation;  this  gives  a  series  of  partial  discnarges,  the  sum  of  which  is  the  total  dis- 
'  haiye  of  the  river.  The  mean  velocity  is  obtained  by  dividing  the  total  discharge 
■y  the  total  area  of  the  cross  section. 

One  dischai^,  on  December  8,  1899,  was  measured  with  rod  Qoats  immersed  to 
nine-tenths  of  the  total  depth.  Fifteen  floats  were  run;  it  was  deBigne<l  to  have 
!hem  come  as  near  as  possible  to  the  regular  velocity  stations.  The  float  ranges  were 
laid  off  100  feet  above  and  100  feet  below  the  di8chai]ge  ran^,  the  point  of  crossing 
the  discliarge  section  being  taken  for  the  float-velocity  station  in  computing  partial 
areas.  The  vertical  component  of  the  float  path  was  used  in  deducing  the  velocity. 
The  rod-float  velocities  thus  obtained  were  reduced  by  Francis'  formula,  which  gives 
inr  this  immersion  a  coefficient  0.975  by  which  to  multiply  the  observed  velocity. 

The  float  paths  showed  a  maximum  deflection  from  a  normal  to  the  discharge 
range  of  about  8®;  the  mean  of  all  waa  about  6®.  This  would  give  a  correction  to 
the  meter  discbarges  measured  on  the  same  day  of  less  than  one-naif  of  1  per  cent, 
the  observed  discharges  being  that  much  too  great;  this  correction  was  a})plied,  but 
only  to  the  discharges  of  December  8. 

Series  of  rating  observations  were  made  with  all  the  meters  both  before  and  after 
the  period  of  discharge  measurements.  Owing  to  uncertainty  in  time  record  of  the 
first  aeries  the  results  are  doubtful  and  have  not  l)een  used  in  the  final  computation 
wcept  for  computing  velocities  of  Price  meter  No.  34  of  Oct<)l)er  18,  as  evidently 
wme  change  had  occurred  in  this  meter  between  that  date  and  Octoljer  'SO. 

The  second  series  of  rating  ob8er\'ations  made  in  March,  19(X),  is  very  satisfactory 
^th  as  regards  number  and  distribution  of  velocities,  and  the  residuals  shown  by 
the  graphical  reduction  are  quite  small.  Two  ratings  were  made  for  each  meter  in 
this  series,  and  both  IxMng  equally  good,  the  arithmetical  mean  of  the  two  values  of 
^h  constant  was  taken  for  deducing  velocities.  The  meter  ratings  have  all  l)een 
reduced  by  the  method  of  least  squares;  the  results  are  given  in  Table  No.  19. 

*^.  Prancig  River  discharge y  1898. — The  results  of  some  dist^harge  measurements 
ni*de  on  the  St.  Francis  River  by  the  party  on  the  steamer  Patrol  during  the  low- 
water  inspection  trip  of  1898  have  been  deduced  and  are  given  in  Table  No.  18.  The 
"tage  at  which  these  observations  were  made  was  considerably  above  low  water. 

rlood  dUdiarges  of  tlve  Missimppi  River ^  1861  to  1898. — The  accompanying  plate  (5) , 
which  has  been  prepared  under  your  direction,  is  designed  to  present  in  a  limited 
'ixice  the  results  of  all  measurements  of  flood  discharges  of  the  Mississippi  River 
^J^low  Cairo.  These  results  have  been  collet^ted  from  various  official  publications, 
mainly  those  of  the  Mississippi  River  Commission,  and  all  gauge  readings  have  been 
r^^ferred  to  the  present  gauge  at  each  station.  The  gauge  curves  and  discharges  are  all 
'^'erred  to  the  same  origin  for  each  station;  a  comparison  of  discharge  and  corre- 
^pondingeauge  heights  can  therefore  readily  be  made. 

.  The  di&rent  memods  of  measuring  discharges  are  distinguished  by  their  respec- 
tive symbols;  the  generally  close  agreement  between  the  results  of  very  dissimilar 
methods  seems  to  sustain  the  reliability  of  discharge  measurements.  For  the  pur- 
p()fe  of  showing  the  relative  magnitudes  of  the  high  and  low  water  discharges  on 
this  scale  the  extremes  measure<l  at  Columbus,  Ky.,  are  also  shown. 

All  of  the  discharges  on  the  main  river  below  Cairo  since  1879  have  been  made  by 
^he  Mississippi  River  Commission,  and  the  final  computations  of  nearly  all  of  them 
We  been  made  in  this  office.  In  preparing  the  plate  no  doubtful  observations  have 
been  used. 
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The  usual  method  of  measuring^  river  dischai^  is  similar  to  that  described  for  the 
low  water  of  1899  at  New  Madrid,  except  that  during  high  water  a  steamboat  is 
used  instead  of  a  skiff.  The  method  of  making  **  flanking ''  discharoe  measurements 
is  fully  described  in  Report  of  Chief  of  Engineers  for  1894,  pige  2820.  Of  recent 
years  float  observations  nave  only  been  made  as  a  check  on  meter  results.  The  plat 
shows  very  plainly  what  laiige  variations  in  dischai^  may  be  expected  for  the  same 
gauge  heignts;  an  extreme  case,  that  of  Arkansas  City,  shows  a  variation  for  the  same 
gauge  height  in  two  different  years  of  300,000  cubic  feet  per  second,  which  would 
amount  in  twenty-four  hours  to  a  volume  sufficient  to  cover  an  area  of  ten  miles 
square,  or  100  square  miles,  to  a  depth  of  9.3  feet  When  laiige  variations,  however, 
occur  in  the  same  year  the  cause  is  generally  apparent,  as,  for  instance,  at  Arkansas 
City  in  1892,  when  the  discharge  decreasea  while  the  river  continued  to  rise;  this 
was  plainly  due  to  that  part  of  the  Arkansas  River  flood  which  reached  the  Missis- 
sippi above  Arkansas  City  after  the  flood  from  the  upper  river  had  passed.  The 
latter  part  of  the  Arkansas  River  flood  of  that  year,  however,  escaped  through  the 
Auburn  and  other  crevasses  and  passed  down  through  the  Tensas  Basin  before  reach- 
ing the  Mississippi.  Where  discharge  observations  nappened  to  be  in  progress  when 
the  large  crevasses  occurred,  and  not  too  remote  from  them,  the  effect  is  very  marked 
both  on  gauTO  and  dischai^ge;  when  the  crevasse  is  below  the  stations  it  tends  to  lower 
the  stage  and  at  the  same  time  increase  the  velocity,  while  at  the  stations  below  the 
crevanse  this  effect  seems  to  be  reversed.  The  combined  effect  of  the  new  Morganza 
and  Nita  crevasses  on  the  Red  River  Landing  and  CarroUton  discharges  in  1890  is  a 
good  example  of  this. 

Space  will  not  admit  of  giving  here  the  details  of  each  flood.  The  swamp  flow 
through  the  great  basins  in  1882,  1883,  and  1884  is  stated  in  the  Report  of  Chief  of 
Engineers  for  1885,  pages  2575  to  2635.  The  efficiency  of  the  levees  has  been  so 
greatly  increased  since  then  that  the  flood  of  1898,  which  read  49.4  feet  on  the 
Vicksburg  gauge,  was  carried  to  the  Gulf  without  a  break  in  the  levees;  these  levees 
would  not,  however,  have  withstood  the  flood  of  1897,  which  read  52.48  feet  on 
the  Vicksburg  gauge.  The  effect  of  the  levees  is  undoubtedly  to  eventually  enlai^ 
the  discharging  capacity  of  the  river,  but  as  the  effect  of  a  crevasse  is  for  the  time 
being  to  lower  the  stage  at  that  point,  and  thereby  increase  the  slope  from  points 
immediately  above  it,  causing  increased  velocity  and  dischar^  for  a  given  sta^,  it 
is  not  fair  to  make  deductions  from  the  varying  relations  of  different  gauges  indiffer- 
ent years  without  also  considering  the  actual  measured  discharges.  A  case  in  point  is 
that  of  Red  River  Landing  and  CarroUton  in  1882  and  in  1897.  At  Red  River  Land- 
ing in  the  1882  flood  the  dischai]ges  were  carefully  measured,  and  at  the  maximum  stage 
of  48.5  feet  on  the  gauge  the  discharge  was  over  one  and  a  half  million  cubic  feet  per 
second;  in  1897  the  dischai^  at  a  stage  of  50.2  feet  on  the  same  gauge,  or  1.7  feet 
greater,  was  a  little  over  1.^0,000  cubic  feet  per  second,  or  about  2^,^)0  cubic  feet 
per  second  less.  The  total  slope  between  Rea  River  Landing  and  Baton  Rouge,  the 
next  gauge  station  below  in  1882,  was  2.98  feet  greater  in  1882  than  it  was  in  1897, 
which  seems  to  fully  account  for  the  greater  discharoe  in  1882.  The  greater  slope 
was  probably  caused  by  the  large  crevasses  below  Red  River  Landing  in  1882;  these 
had  all  been  closed  long  before  1897. 

In  conclusion,  it  mignt  be  said  that  while  the  temporary  effect  of  a  crevasse  is  to 
increase  the  efficiency  of  the  sections  immediately  above,  as  shown  at  Red  River 
Landing,  it  also  tends  to  retard  the  discharge  at  stations  below,  as  shown  at  Carroll- 
ton  in  1890;  and  that  the  closing  of  the  crevasses  and  raising  the  levees  has  lai^ly 
increased  the  discharging  capacity  of  the  river,  as  shown  at  CarroUton  in  1897. 

SCOUR  AND  FILL  SUHVBY. 

A  survey  to  determine  the  amount  and  character  of  chan^  in  the  bed  of  the 
river  under  varying  conditions  of  stage  was  begun  last  August  in  the  vicinity  of  New 
Madrid,  Mo.  (71  R),  and  is  still  in  progress. 

A  preliminary  shore  line  and  bar  survey  was  made  early  in  September  by  triangu- 
lation  and  stadia  and  connected  with  the  permanent  marks  of  the  general  survey  of 
the  river.  Thirty-one  cross-section  ranges  were  established  and  sounded  and  the 
bars  profiled  by  (eveling  on  lines  of  the  sections;  duplicate  levels  were  also  run  on 
each  Dank  over  the  reacn.  Two  additional  ranges,  Nos.  32  and  33,  were  established 
at  the  lower  end  of  the  reach,  but  are  not  regaraed  as  necessary  and  have  not  been 
used.  The  portion  of  the  river  covered  by  the  survey  extends  from  about  a  half 
mile  above  New  Madrid  to  about  a  half  mile  below  Watsons  Landing,  and  includes 
nearly  6  miles  of  the  river. 

Since  early  in  September  the  31  cross  sections  have  all  been  sounded  about  once 
each  week;  these  soundings  have  been  platted  in  chronological  order  for  each  sec^ 
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rijii.  and  the  areas  are  now  being  measured  with  the  planimeter  for  tabulation. 
All  the  crosB-section  areas  will  be  referred  to  a  common  datum  and  the  amount  of 
jfoar  or  fill  between  the  dates  of  observations  deduced  therefrom  for  each  section. 
The  soundings  have  been  taken  about  50  feet  apart  on  the  cross  sections,  the  exact 
W<ation  of  each  being  determined  from  shore  by  an  observer  with  a  transit 
in-trument. 

About  the  middle  of  November  slope  gauges  were  established  on  each  bank  of  the 
river  at  intervals  of  about  1  mile,  twelve  gauges  in  all.  Tht^**e  were  rea<l  twice  a  day 
imtil  February  16, 1900,  when  eight  of  the  gauges  were  discontinued.  Since  then  the 
remaining  four  have  been  read  twice  a  day  except  Sundays. 

During  periods  of  rapid  oscillations  in  the  river  stage  very  considerable  work  was 
necessitateil  in  maintaining  and  resetting  range  targets  and  slope  gauges. 

A  full  report  of  methods  and  results  of  this  survey  will  be  submitted  at  the  con- 
•  losion  of  the  work. 

OFFICE   PUBLICATIONS. 

The  annual  pamphlet  of  river  stages  has  been  prepared  and  printed.  This  publi- 
cation gives  the  daily  gauge  readings  at  34  stations  on  the  Mississippi  River  and  25 
i^tiona  on  the  principal  tributaries  for  the  year  1899,  together  with  descriptions  of 
ihe  gauges  and  tneir  bench  marks;  it  contains  alK>ut  115  pages.  The  monthly  reports 
of  operations  have  been  prepared  and  printe<i;  the  pnx«e<ling8  of  the  commission, 
Kfventy-seventh  to  seventy-ninth  sessions,  inclusive,  have  been  printed.  The 
papers  on  the  subjects  of  cost  of  bank  protet'tion,  dredging  operations  in  1899,  and 
(-hanges  in  flood  heights  on  the  Lower  Mississippi,  submitted  at  the  seventy-ninth 
session  by  the  district  officers  and  the  secretary,  have  l)een  printed  pursuant  to 
orders  of  the  commission  and  issued  in  one  pamphlet.  Catalogues  and  card  indexes 
of  drawings,  field  notebooks,  and  manuscrints  have  been  continued. 

The  following  gentlemen  have  rendere<l  efficient  services  in  this  division  during 
part  of  the  year:  Messrs.  C.  M.  Talbert,  E.  J.  Thomas,  E.  E.  Whitehead,  and 
W.  H.  Henby,  in  computing  and  platting;  and  Mr.  E.  M.  Hutchins  in  tabulating 
gaage  records,  etc. 

Bespectfully  submitted. 

KiVAS  TuLLY,  Amstanl  Engineer.    . 

Capt.  Mason  M.  Patrick, 

09r}}8  of  Engineers,  I  ■.  S.  A . 
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Table  No.  17. — RemdJUof  tidal  obfervations  al  BUoxi  Bay  compared  wUh  those  of  Port 

Eads  and  East  Bay, 


Period. 

Bilozl. 

Port 

EadB 

mean. 

£Mt 

Bay 

mean. 

Differences,  Biloxi 
and — 

High. 

Low. 

Mean. 

Port 
Eada. 

East 
Bay. 

'.y» 

6.137 
6.037 

5.631 

5.706 
6.522 
6.654 
5.984 
6.299 
6.440 
6.282 
6.008 
6.133 
6.357 
6.385 
6.382 
6.820 

2.708 
2.706 

2.866 

3.131 
3.006 
2.977 
3.310 
3.402 
3.632 
3.418 
8.198 
8.363 
8.524 
8.684 
3.684 
3.248 

8.484 
3.331 

2.765 

2.575 
2.516 
2.577 
2.674 
2.897 
2.808 
2.H64 
2.810 
2.T70 
2.833 
2.861 
2.848 
2.5?2 

L-m 

1895-96. 
Dec.lO  to  Jan.  6 

6.681 

6.749 
6.622 
6.501 
6.827 
7.144 
7.408 
7.264 
6.913 
6.896 
7.049 
7.186 
7.366 
6.854 

4.581 

4.662 
4.622 
4.608 
5.140 
5.464 
6.474 
6.301 
6.106 
6.870 
6.666 
5.584 
6.408 
4.787 

2.542 

2.646 
2.458 
2.406 
2.658 
2.900 
8.187 
2.966 
2.760 
2.962 
8.218 
8. 142 
3.218 
2.801 

3.089 

1896. 
Jan.7  to  Feb. 2 

3.060 

teb,3to  Feb.29 

3.064 

MAr.lto  Mar.28 

8.148 

Mar.  29  to  Apr.  24 

3.326 

Apr.25  to  May  22 

8.399 

May  23  to  June  18 

8.253 

June  19  to  July  16 

8.317 

Julv  16  to  Aoff.ll 

8.248 

AUR.  12  to  Sept.  8 

8.171 

•^pt,  9  to  Oct.  5 

8.130 

(•01*6  to  Nov.  2 

8.248 

N'ov.3  to  Noy.29 

3.164 

NoT.30  to  Dec.a6 

3.019 

Mean 

6.975 

6.160 

6.067 

8.329 

2.871 

2.738 

3.196 

1897. 

6.895 
6.641 
6.728 
7.230 
6.949 
7.029 
6.785 
6.807 
6.753 
7.169 
7.273 
7.051 
7.040 
6.603 

5.088 
4.799 
6.102 
6.283 
5.268 
6.182 
4.944 
6.177 
6.188 
6.682 
6.726 
6.286 
6.189 
4.704 

^.966 
6.?20 
6.912 
6.256 
6.106 
6.106 
6.864 
6.992 
6.946 
6.376 
6.600 
6.168 
6.090 
6.654 

3.349 
8.328 
8.426 
8.836 
8.912 
8.960 
8.448 
8.401 
8.260 
8.582 
8.714 

o.  oo4 

8.290 
2.979 

2.900 
2.766 
2.706 
8.016 
2.996 
8.107 
2.984 
8.087 
2.974 
3.210 
8.422 
3.208 
8.094 
2.708 

2.617 
2.392 
2.486 
2.420 
2.194 
2.146 
2.416 
2.691 
2.686 
2.794 
2.786 
2,784 
2.800 
2.676 

8.066 

Jan.  23  to  Feb.  19 

2.964 

Feb.  20  to  Mar.  18 

8.206 

Xar.  19  to  Apr.  14 

8.240 

Apr.  15  to  May  12 

8.111 

Mavis  to  Junes 

2.999 

Jane  9  to  July  6 

2.880 

July  6  to  Aug.  2 

2.956 

AUK-Sto  AUflr.29 

2.972 

Aoir.SO  toBept25 

3.166 

Sept.  26  to  Oct.  23 

8.078 

Oct.  24  to  Nov.  19 

2.960 

Kov.20  to  Dec.  16 

2.996 

Dec.  17  to  Jan.  13. 1896 

2.946 

Mean 

6.925 

6.169 

6.047 

3.490 

3.009 

2.557 

8.038 

1896. 
Jftn.l4toFeb.9 

7.085 
6.693 
6.880 
6.527 
6.768 
7.057 
7.189 
7.234 
7.282 
7.596 
6.919 
7.113 
6.627 

4.813 
4.938 
6.376 
4.816 
4.822 
6.210 
6.416 
5.492 
5.791 
6.133 
6.234 
6.130 
4.617 

5.949 
5.816 
6.128 
5.672 
6.796 
6.134 
6.802 
6.363 
6.536 
6.864 
6.076 
6.122 
5.572 

8.476 
3.645 
3.576 
3.630 
3.734 
8.807 
3.772 
3.615 
8.880 
4.090 
3.660 
3.590 
8.178 

2.901 
2.952 
2.983 
2.783 
2.941 
3.248 
8.231 
3.255 
8.489 
8.782 
8.250 
3.199 
2.722 

2.478 
2.171 
2.552 
2.042 
2.061 
2.327 
2.530 
2.748 
2.656 
2.834 
2.416 
2.582 
2.394 

8.048 

Feb.  10  to  Mar.  8 

2.864 

Mar.  9  to  Apr.  4 

3.145 

Apr.  5  to  May  2 

2.889 

MaySto  May 29 

2.854 

May  90  to  June  25 

2.886 

June  26  to  July  23 

8.071 

July  24  to  Aujr.  19 

8.106 

Aug.  20  to  Sept.  16 

3.047 

Sept.  16  to  Oct.  13 

8.082 

Oct,  14  to  Nov.  9 

2.826 

Nov.  10  to  Dec.  6 

2.923 

Dec.?  toJan.2,1899 

2.850 

Mean 

6.990 

6.214 

6.102 

8.661 

3.133 

2.441 

2.969 

1899. 
Jan.  3  to  Jan  .29 

6.698 
6.546 
6.668 
6.868 
6.939 
7.089 
7.068 
6.795 
6.994 
7.054 
7.118 
7.126 
6.913 

4.907 
4.802 
4.848 
5.093 
6.324 
6.369 
5.291 
5.183 
5.523 
5.696 
5.722 
6.376 
5.066 

5.800 
5.674 
6.768 
6.960 
6.132 
6.229 
6.108 
5.989 
6.258 
6.375 
6.420 
6.251 
6.990 

3.558 
8.650 
3.527 
8.788 
8.862 
3.789 
8.751 
8.483 
8.690 
8.720 
8.678 
8.582 
8.866 

2.900 
2.905 
2.862 
2.863 
8.094 
8.145 
8.288 
8.135 
8.418 
8.474 
8.416 
8.404 
8.139 

2.242 
2.024 
2.231 
2.242 
2.270 
2.440 
2.352 
2.506 
2.668 
2.655 
2.742 
2.669 
2.624 

2.900 

Jan.  30  to  Feb.  26 

2.769 

Feb.  27  to  Mar.  25 

2.982 

Mar.  26  to  Apr.  22 

3.117 

Apr,  23  to  May  19 

8.038 

Mav  20  to  June  15 

8.064 

June  16  to  July  13 

2.815 

July  14  to  Aujr  9 

2.854 

Auff.  10  to  Sept  6 

2.840 

Sept.  6  to  Oct.  2 

2.901 

Oct.  3  to  Oct.  30 

8.004 

<Xl.SltoNov.  26 

2.847 

Nov.  27  to  Dec  23 

2.851 

Mean ^ 

^       6.912 

5.246 

6.074 

3.646 

8.156 

2.428 

2.919 
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Tablb  No.  18. — Remits  of  discharge  obsermtionsj  Mimssippi  Rirrr. 

NEW  MADRID,  MO. 


Date. 


1899. 

Oct  18  a.  m 

Oct.  18p.m 

Oct  80  a.  m 

Oct  80  p.  m 

j^ec.  o  a.  m  •••••• 

Dec.  8  p.  m 


Gauges. 


New 

Madrid 


02.80 
2.82 
2.65 
2.66 
6.28 
5.25 


Local. 


Feet. 


Rise  or 
fall  in 

preced- 
ing 24 
hours. 


Fed. 

+0.04 

-1-0.06 

+0.03 

+0.04 

-0.12 

-0.09 


Cross  section  of  discharge. 


Area. 


Water. 


V: 


fert. 

,244 
53,583 
53,528 
54,064 
58,926 
68,926 


Below 
datum. 


Sq.feet. 
66,510 
58.806 
59,114 
60,629 
58,926 


Depth. 


Mean. 


Feet. 
25.2 
25.3 
25.8 
25.5 
27.7 
27.7 


Mean 
datum. 


Feet. 
27.5 
27.6 
27.7 
28.0 
27.7 


Maxi- 
mum. 


Feet. 
32.0 
81.5 
S3 
32 
34.5 


Width. 


Feet. 
2,115 
2,115 
2,117 
2,117 
2,131 
2,131 


Date. 


1899. 
Oct  18  a.  m  . . 
Oct  18  p.  m.. 
Oct  SO  a.  m.. 
Oct  SO  p.m.. 
Dec.  8  a.m... 
Dec.Sp.m... 


Scour  or 
fill. 


Sq.feeL 


+296 
+308 
+516 
-708 


Mean  ve- 
locity i>er 
second. 


Feet. 
1.687 
1.698 
1.668 
1.664 
2.206 
2.174 


Dis- 
charge 
per  sec- 
ond. 


Cu./eet. 
89,818 
90,706 
88,776 
89,444 
129,929 
128,129 


Method. 

Num- 
ber of 
veloc- 
ity sta- 
tions. 

Num- 
ber of 
sound- 
ings. 

Meter 

do 

do ...... 

. . . .  .do 

Rod  floats  .. 

Meter 

14 
14 
14 
14 
15 
14 

67 
46 
66 
67 
68 
68 

Direction  and  force 
of  wind. 


XI— Very  light 

Do. 
VI— Light 
Vl-Ught  to  brisk. 
Calm. 

Do. 


a  New  Madrid  gauge,  whose  zero  is  275.72  feet  above  Cairo  datiun. 
Aim;  Madrid  notes.— Haskell  meter  used.    Bee  Table  No.  19  for  ratings, 
feet  on  the  New  Madrid  gauge  as  observed  December  8, 1899. 

ST.  FRANCIS  RIVER. 


Datum  line  taken  at  6.28 


Date. 


Dec.  17. 
Dec.  17. 
Dec.  17. 
Dec.  17. 
Dec.  17. 
Dec.  19. 
Dec.  19. 
Dec.  19. 
Dec.  19. 
Dec.  19. 


1898. 


Gauges. 


Helena. 


Feet. 
all.  00 


10.60 


Local. 


Rise  or 
fall  in 
preced- 
ing 24 
hours. 


Cross  section  of  discharge. 


Area. 


Depth. 


Water. 


Ffiel. 
6.0 
6.0 

Feet. 
-0.10 

6.0 

5.0 

6.0 

5.11 
5.12 

-0.20 

6.13 

6.15 

6.16 

Sq.feet. 
2,746 
2,704 
2,710 
2,690 
2,693 
2,818 
2,776 
2.796 
2,777 
2,823 


Below 
datum. 


Sq.feet. 


Mean. 

Mean 

Maxi- 

datum. 

mum. 

Feet. 

FeeL 

Feet. 

6.0 

10.4 

5.9 

10.1 

6.9 

10.0 

6.9 

10.1 

6.9 

9.9 

6.1 

10.4 

6.0 

10.3 

6.0 

10.1 

6.0 

10.2 

6.1 

10.3 

Width. 


FseL 
468 
458 
458 
468 
458 
464 
464 
464 
464 
464 


Date. 


Dec.  17. 
Dec.  17. 
Dec.  17. 
Dec.  17. 
Dec.  17. 
Dec.  19. 
Dec.  19. 
Dec.  19. 
Dec.  19. 
Dec.  19. 


1898. 


Scour  or 
All. 


Sq.feet. 


Mean  ve- 
locity per 
second. 


Fxt. 
2.20 
2.31 
2.28 
2.27 
2.27 
62.80 
2.69 
2.60 
2.62 
2.71 


Dis- 
charge 
per  sec- 
ond. 


Cu.  feet. 
6,039 
6,233 
6,176 
6,093 
6,113 
67,888 
7,204 
6,986 
7,279 
7,656 


Method. 

Num- 
ber of 
veloc- 
ity sta- 
tions. 

Num- 
ber of 
sound- 
ings. 

Meter 

9 

35 

do 

9 

19 

do 

9 

19 

do 

9 

19 

do 

9 

19 

Double  floats 

9 

19 

do 

9 

19 

do 

9 

19 

Meter 

9 

19 

do 

9 

19 

Direction  and  force 
of  wind. 


Calm. 

Do. 

Do. 

Do. 

Do. 
XI— Nearly  calm. 
XI— Breeze. 

Do. 

Do. 

Do. 


a  Helena  gauge,  whose  zero  is  161.98  feet  above  Cairo  datum.  • 

6 The  deduced  velocities  at  stations  4  and  6  are  abnormally  high;  the  discharge  is  regarded  aa 
doubtful. 

St.  Francis  River  notes.— Discharge  section  located  about  Ibk  miles  above  mouth  of  St.  Francis  River, 
at  approximately  the  same  place  as  the  section  of  1896. 

In  the  float  ob^rvations  the  surfeu^e  float  was  niti  at  mid-depth.  Haskell  meter  wheel  No.  6  run 
at  ^  depth.  Rating  of  January  10, 1896,  used.  The  equation  i.s  y  .=1.1268  x  +  0.4306.  Local  gauge  not 
connected  with  Cairo  datum. 
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T.\BLB  No.  19. —  Velocities  by  amiUtaneous  ob9(*rvatioti»  with  tiro  vieUrs. 

Kcssared  ia  the  MiasIifBippI  River  near  New  Madrid,  Mo.,  at  the  low-water  diHchars^e  accltoii,  1899; 

velocities  in  feet  per  second.] 


9utf  and  designation  of  meter 

(1B99). 


Cfc-aber  IS,  a.  zn.: 
Haskell  No.  6 
Price  No.  94  . 

•rtober  18,  p.m.: 
Haskell  No.  6 
Price  No.  29 . 

Vtober  90,  a.m.: 
Haakell  No. « 
Price  No.  84. 

ciober  30,  p.m.: 
Haskell  No.  6 
Price  No.  29. 

JMember  8: 
Haskell  No.  6 
Price  No.  84  . 


Station  1. 


1.06 
1.17 

0.97 
1.08 

1.08 
1.16 

1.06 
1.22 

1.17 
1.28 


Station 2.  Stations. 


1.15 
1.18 

1.23 

1.28 

1.08 
1.20 

1.10 
1.26 

1.66 
1.56 


1.48 
1.73 

1.41 
1.60 

1.84 
1.36 

1.S2 
1.38 

1.90 
1.84 


Station  4. 


1.T2 
1.81 

1.76 
1.97 

1.71 
l.?2 

1.70 
1.68 

2.34 
2.28 


Station  5. 

Station  6. 

Station  7. 

2.06 
2.02 

1.99 
2.19 

2.21 
2.30 

1.97 
2.10 

2.06 
2.12 

2.18 
2.28 

1.98 
1.99 

2.02 
2.02 

2.24 
2.26 

1.96 
1.97 

2.02 
2.06 

2.21 
2.22 

2.48 
2.63 

2.61 
2.68 

2.64 
2.78 

Date  and  designation  of  meter 
(1899). 

CictoberlS.  a.m.: 

Haskell  No.  6 

Price  No.  84 

October  18,  p.m.: 

Haskell  No.  6 

Price  No.  29 

rtctoberSO.  a.m.: 

Haskell  No.  6 

Price  No.  84 

<>rtoberao,  p.m.: 

Haskell  No.  6 

Price  No.  29 

December  8: 

Haskell  No.  6 

Price  No.  34 


Stations 

Station  9. 

1.96 
2.04 

1.82 
1.99 

2.06 
2.04 

1.88 
1.95 

2.13 
2.13 

1.85 
1.94 

2.10 
2.14 

1.85 
1.90 

2.71 
2.73 

2.45 
2.54 

Station  .  Station 
10.       !      11. 


SUtion 
12. 


Station  '  Station 
13.       I       14. 


1.82  I 
1.97  I 

1.76 
1.77  i 

1.76  , 
1.74  I 

I 

1.80 
1.82  I 

2.26 
2.31  1 


1.70 
1.73 

1.90 
1.90 

1.76 
1.90 

1.76 
1.73 

2.26 
2.42 


1.62 
1.57 

1.26 
1.47 

1.39 

1.68 

1.34 
1.49 

1.35 
1.42 

1.26 
1.34 

1.37 
1.60 

1,25 
1.37 

1.96 
2.04 

1.86 
1.93 

0.90 
0.85 

0.90 
0.96 

0.64 
0.86 

0.S2 
0.79 

1.45 
1.62 


Rmuxrk*. — Meters  at  same  proportional  depth  find  about  8  feet  apart,  suspended  on  either  side  of 
anchored  skiff. 

BesaUs  affinal  reduction  of  meter-rating  observaticns. 
[Made  in  still  water  in  slough  near  New  Madrid,  Mo.] 


Meter. 


Haskell,  wheel  No.  6 
Haskell,  wheel  No.  6 

Price  No.  29 

Price  No.  29 

Price  No,  34 

Price  No.  84 

Price  No.  84 , 

Price  No.  84 


Bate. 


Mar.  10,1900 
Mar.  12,1900 
Mar.  10,1900 
Mar.  12,1900 
Oct.  8, 1899 
Oct.  6,1899 
Mar.  12,1900 
do 


a. 

b. 

Number 
of  obser- 
vations. 

Length  of 
base. 

Feet. 

1.1751 

0.0769 

48 

100 

1.1678 

0.1052 

48 

100 

4.2906 

0.1473 

40 

100 

4.8927 

0.0648 

45 

100 

8.9766 

0.0752 

21 

200 

8.5424 

0. 1919 

22 

200 

4.4460 

0.0487 

39 

100 

4.4757 

0.0227 

43 

100 

Limits  of 

observed 

velocity 

per  second. 

Feet. 

1.0  to  6.0 
0.7  to  6.0 
0.8  to 4.6 
0.6to4.9 
0.7  to 5.6 
0.8to4.3 
0.7  to  4.0 
0.6  to  1.1 


RemarH. — ^The  arithmetical  mean  of  the  two  ratings  made  with  each  meter  in  March,  1900,  have 
been  used  in  deducing  the  velocities  of  October  and  December,  except  that  for  Price  meter  No.  34  the 
mean  of  the  October  ratings  were  used  for  velocities  of  October  18, 1899. 


Appendix  2  G. 

KKPOBT  OF  MB.  C.  W.  BTUBTEVANT,  ASSISTANT  ENGINEER,  ON  CARE  ARD  REPAIR  OP  PLANT 
AND  DREDGING  OPERATIONS  ON  THE  MISSISSIPPI  RIVER,  BETWEEN  CAIRO,  ILL.,  AND 
HXAD  OF  THE  PASSES,  LOUISIANA. 

U.  S.  Dredge  Fleet, 
Memphis f  Term.,  March  SI ^  1900, 

Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  of  the 
ITnited  States  dredse  fleet,  engaged  in  deepening  the  channels  of  the  Mississippi  River 
from  the  Head  of  the  Passes  to  the  mouth  of  the  Ohio  River,  during  the  period  com- 
mencing May  16,  1899,  and  ending  March  31,  1900. 
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The  operations  of  the  year  include  the  care  and  impairs  to  plant  and  the  work  of 
deepening  the  channel  of  the  Miflsissippi  River  by  dredging. 

During  the  high-water  stage,  when  not  engagea  in  field  work,  the  plant  is  asseiri- 
bled  in  one  fleet  for  its  care  and  repair.  The  force  necessary  to  do  this  work  ij3 
retained. 

At  the  beginning  of  the  low- water  season  the  fleet  is  divided  into  separate  dredg- 
ing plants  (each  in  charge  of  a  master),  consisting  of  one  dredge,  with  pile  sinker, 
Bt^JD.  tender,  plunder  barge,  and  rowboats. 

Survey  parties,  each  in  charge  of  a  surveyor,  are  also  organized  to  make  surveys 
and  maps  of  the  shoal  crossings  over  which  dredging  may  be  necessary.  The  differ- 
ent dreaging  and  survey  parties  are  under  the  direction  of  the  superintendent  of 
dredging  operations,  who  is  provided  with  a  suitable  boat  for  making  frequent  trips 
over  the  field  covered  by  operations,  so  that  he  may  inspect  the  operations  of  the 
different  parties  and  property  locate  the  work  from  personal  examination  and  from 
the  maps  made  of  the  shoal  crossings. 

CARE  OF   PLANT. 

On  May  16,  1899,  the  following  plant,  pertaining  to  dredging  operations,  was  tied 
up  to  the  bank  at  West  Memphis,  Ark.  (232  R.),  about  1  mile  below  the  railroad 
bridge  across  the  Mississippi  River  at  Memphis,  Tenn. : 

Dredges:  Alpha,  Beta,  Gammas  Delta,  Epgilon,  and  Zeta 6 

Steamboats:  Minnetonkaf  Vidaliay  Search,  Patrol,  and  Vulcan 5 

Pile  sinkers:  Nos.  21,  61,  971,  981,  982,  983,  and  984 7 

Quarter  boats:  Store  boat  No.  13  and  office  boat  Jllinoia 2 

Barges:  Nos.  153,  201,  205,  207,  208,  211,  214,  215,  219,  and  228 10 

Test  barge 1 

Small  sunk-deck  flat 1 

Calking  flat 1 

Skiffs 63 

The  three  new  small  survey  steamers,  Mercury,  Venus,  and  Mars  were  received  at 
the  fleet  on  May  19,  1899. 

The  steamer  Mississippi  was  returned  to  the  fleet  on  July  21,  1899,  after  having 
been  repaired  at  Keokuk,  Iowa. 

The  steamer  Mississippi  left  Luxora,  Ark.,  where  it  was  employed  as  a  dredge 
tender,  on  October  20,  1899,  for  St.  Louis,  Mo.,  to  prepare  for  a  semiannual  trip  of 
the  Mississippi  River  Commission.  The  boat  returned  to  the  fleet  on  December  20, 
1899,  and  again  left  for  St.  Louis  on  March  6, 1900;  after  making  a  round  trip  to  New 
Orleans,  La.,  with  the  Mississippi  River  Commission,  returned  to  the  fleet  on  March 
27, 1900. 

The  new  steamboats  Sachem  and  Choctaw  reported  for  duty  in  the  field  on  October 
12,  1899.  The  steamboats  Nokomis  and  Wynoka  arrived  at  the  fleet  on  December  4, 
and  the  Leota  on  December  20,  1899. 

The  steamer  Vidalia  and  the  test  barge,  having  been  condemned,  were  sold  at 
public  auction  on  June  15,  1899. 

The  dredge  Oamma,  steamer  Choctaw,  pile  sinker,  and  plunder  bai^  left  the  fleet 
March  28,  1900,  for  work  in  Vicksburg  Harbor,  Mississippi,  having  been  temporarily 
transferred  to  Maj.  Thomas  L.  Casey,  Corps  of  Engineers. 

A  telephone  line  has  been  erected  from  the  fleet  to  and  across  the  Memphis  Rail- 
road Bridge  over  the  Mississippi  River,  where  connection  was  made  with  the  local 
telephone  company's  wires  in  Memphis,  and  a  telephone  has  been  placed  in  the  ofl&ce 
on  tne  fleet. 

REPAIBS  TO  PLANT. 

Dredge  Alpha, — Only  such  repairs  were  made  to  this  dredge  as  were  necessary  to 
keep  it  afloat.  The  boat  was  used  during  the  j^ear  as  a  machine  shop  and  quarters 
for  the  fleet  crew,  and  was  not  placed  in  commission  during  the  low-water  season. 
This  dredge  can  not  work  at  a  greater  depth  than  12^  feet.  The  hull  was  built  in 
1893  and  has  never  been  repaired  below  the  water  line.  The  hull  must  be  repaired 
and  calked  during  the  coming  year. 

Dredge  Beta. — fii  May,  1899,  the  construction  of  the  main  cabin  was  under  way. 
The  outside  of  the  cabin  had  been  painted.  Construction  of  cabin,  the  scraping  and 
painting  of  the  inside  of  the  air  chambers  of  the  floating  pipes,  and  repairs  to  machin- 
ery were  continued,  and  finished  in  the  early  part  of  July,  after  which  the  boat  was 
tested  at  the  head  of  Ptesidents  Island  (232),  opposite  the  fleet  at  West  Memphis. 
After  completion  of  the  season's  work  general  repairs  to  machinery  were  commenced. 
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'  •  ii^ide  of  the  c&sinff  of  each  pnmp  has  been  bored  out.  One  of  the  two  lines  of 
^n^pipe  has  been  hauled  out  on  the  bank,  repaired,  fland  blaflted,  and  painted. 
S  work  of  increasing  the  buoyancy  of  the  floatin;^  pip^i  by  the  addition  of  the  pon- 
'^'A  the  dredge  IkUa,  has  been  oommenoed.  Patterns  for  new  steel  liners  for  the 
^i^  of  the  nuiners  of  the  pump  have  been  made.    The  compartments  in  the  hull 

>  ^ing  cleaned  and  oiled. 

>'dge  Gamma. — Previous  to  the  dredging  season  new  cast-iron  liners  were  placed 
:  ^r  main  pump.  A  separator  was  placed  in  the  main  steam  pipe.  The  floating 
:r  were  haaled  out  on  the  bank,  sand  blasted,  and  painted.  General  repairs  to 
Y^aecs  and  machinery  were  made  and  the  roof  was  pamted. 

^hile  the  dredge  was  at  work  at  Fleeces  Crossing,  m  the  middle  of  the  low-water 
i^  0,  the  valve  seat  of  the  high-pressure  cylinder  was  found  to  be  badly  worn, 

*  ><ibly  due  to  the  removal  of  water  from  the  steam  by  the  separator  mentioned 

•  e.  and  improper  lubrication  under  the  new  conditions.  The  cv Under  was  taken 
4  machine  shop  in  Memphis,  Tenn.,  where  the  valve  seat  was  planed  down  and  a 
« valve  put  in  place.  At  the  end  of  the  dredging  season  it  was  found  necessary  to 
-n  plane  off  the  valve  seat,  and  a  new  seat  made  of  bronze  plate,  about  mne- 
-venths  inch  in  thickness,  held  in  place  by  studs,  has  been  made.  It  was  noted 
^  the  upper  edge  of  the  valve  seat  wore  more  rapidly  than  the  lower  edge.    This 

>  attributed  to  the  entry  of  live  steam  upon  the  eage  of  the  valve.  A  baffle  plate,  to 
-tribute  the  flow  of  the  steam  around  the  valve,  was  placed  in  the  valve  chest.  The 
-bpresBure  eccentric  yoke  has  been  babbitted.  The  cast-iron  liners,  which  were 
-iy  worn  by  last  season's  dredging,  have  been  replaced  by  new  ones,  and  thediam- 

r  of  the  lining  has  been  extended  by  a  5-inch  nng  of  wrought  iron  on  each  side. 
-w  castriron  furnace  door  liners  to  the  boilers  have  been  put  in  place  and  the  fur- 
-^  rebuilt.  The  roof,  the  floor  of  the  cabin,  and  the  boiler-decK  guards  have  just 
*^Q  painted.     The  compartments  of  the  hull  have  been  cleaned  and  oiled. 

l^fige  Delta. — At  the  beginning  of  this  period  extensive  alterations  to  the  cabin 
're  nearly  completed.  This  work  was  finished  and  the  entire  boat  painted.  The 
^ter  shaft  was  lound  to  be  bent.    It  was  taken  ashore,  heated,  and  straightened. 

>  action-ladder  frame  was  strengthened  by  additional  straps  and  truss  rods.  The 
''ter-ehaft  bearings  were  renewed.  Owing  to  the  delay  in  the  delivery  of  steel 
vtin^  this  boat  was  compelled  to  go  into  the  field  for  work  with  the  old  sprocket 
^^in.  During  the  dredging  season  a  new  steel  sprocket  chain  was  received,  after 
»rjch  very  little  delay  occurred  from  breaking  of  chain.    Since  the  dred^ng  season 

lior  repairs  to  machinery  have  been  continued.  The  worn-out  casing  m  the  after 
jATt  of  the  pump  has  been  turned  out,  and  the  edges  of  the  flukes  of  the  pump  run- 
irrhave  beien  turned  off.  A  new  and  slightly  larger  piston  rod  for  the  low-pressure 
Y^der  has  been  made.  While  boring  out  the  eye  of  the  piston  to  fit  the  new  rod 
^i^  blowhole  was  found,  which  so  weakened  this  part  of  the  piston  head  that  a 
r  n  ^^^  ^^  been  ordered  from  the  builders  of  the  engine.  The  compartments  in  the 
m  are  being  cleaned  and  oiled. 

^^^fdae  JBpsilon. — Previous  to  the  dredging  season  the  main-pump  casing  was  bored 
■lit  and  new  throat  connections  to  the  suction  elbows  put  in  place.  A  set  of  circular 
''m  liners  was  bolted  on  the  inside  of  the  casing  of  the  main  pump.  The  inside  of 
^'^^  air  chambers  of  the  fioating  pipes  was  scraped  and  painted.  A  set  of  strainers 
/^placed  in  the  suction  of  the  main  pump,  consisting  of  inch  rods  of  iron  placed 
"'Hzontally  across  the  mouth  of  the  suction  pipje.  Tne' machinery  in  general  was 
(hK  ^^'  ^^^^^  ^^^  dredging  season  the  weighing  apparatus  in  the  discharge  pipe 
''tne  main  pump  has  been  replaced  by  a  solid  nvet^  pipe.  A  new  whistle  has  been 
^ane.  The  pump  runner  was  found  to  be  badljr  worn,  and  a  new  runner  of  the 
^closed  type  will  be  made.  A  new  set  of  liners  is  now  being  put  in  place  on  the 
^^ae  of  the  casing  of  the  pump.    The  compartments  in  the  hull  are  also  b«ing  cleaned 

^^^^  ^I<rta. — ^Previous  to  the  dredging  season  the  machinery  was  overhauled.  The 
f^in  ptunp  was  bored  out  and  a  new  throat  piece  made  for  connecting  the  pump  cas- 
of  fi!^  ^^^  suction  elbows.  A  set  of  steel  liners  was  placed  on  the  inside  of  the  casing 
tne  pump.    Strainer  rods  were  placed  in  the  suction  head  in  the  same  manner  as 


^^J|^^p«/on.  Since  the  completion  of  work  in  the  field  the  cabin  over  the  boilers 
JJ8  been  shored  up  and  the  wooden  stanchions  at  the  after  end  of  the  boilers  replaced 
^  'Jon  pipe.    The  weighing  apparatus  in  the  discharge  pipe  to  the  main  pump  has 


S  '^l^l*^^  ^y  *  ^^^3  riveted  pipe.  The  pump  runner  nas  been  removed  from  the 
iJi  ?*  ^^  ^^  found  to  be  badly  worn,  and  a  new  one  will  be  cast.  A  new  set  of 
^^^'5 'or  the  inside  of  the  casing  of  the  pump  is  now  being  put  in  place.  The  fly 
cn^  have  been  removed  preparatory  to  replacing  the  eccentrics,  which  were 
^^ed  during  field  operations.    The  compartments  in  the  hull  have  been  cleaned 
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Sti^amer  Missisgippi. — During  the  dredgin|if  season,  while  towing  the  dredge  Ep8Uo1^ 
and  its  outfit  up  the  river,  the  crank  pin  on  the  starboard  side  broke  off.  The  piston, 
head  and  cross  head  went  forward  and  broke  both  cylinder  heads.  Repairs  were 
made  at  a  machine  shop  in  Memphis,  Tenn.  After  the  dredgins  season  was  over  the 
boat  was  laid  up  with  the  fleet  at  West  Memphis,  Ark.,  and  the  following  repairs 
have  been  made:  Wheel  thoroughly  overhauled;  main  deck  repaired;  new  nosing  all 
around;  three  new  fenders;  the  outside  of  the  boiler  deck,  main  deck,  and  outside  of 
hull  have  been  painted;  additional  drains  placed  in  the  heating  apparatus,  and  new^ 
canvas  hafl  been  laid  on  the  roof  of  the  puot  house,  texas,  hurricane-roof  skylight, 
and  hurricane  roof. 

Steamer  Minnetonka, — Minor  repairs  were  made  to  the  wheel  and  the  port  guard 
previous  to  the  dredging  season.  Repairs  have  just  been  commenced  to  the  star- 
DOSLrd  guard,  and  the  wheel  is  being  rebuilt. 

Steamer  Search. — This  boat  was  iStuled  out  on  the  bank  in  May,  1899.  The  hull 
wajB  thoroughly  overhauled  and  calked,  and  was  painted  above  the  water  line. 
New  cylinder  timbers  and  new  rudders  were  built.  A  laive  number  of  the  tim- 
bers in  the  frame  of  the  boat  were  rei>laced  bv  new  ones.  The  boat  was  launched 
July  22,  1899.  The  furnaces  were  repaired  and  the  roof  painted.  Since  the  close  of 
field  operations  a  new  wheel  has  been  built  and  the  furnaces  again  repaired.  New 
plungers  for  the  doctor  have  been  made,  and  the  cabin  is  now  TOing  pamted. 

Steamer  Patrol. — New  pitmans  were  made  for  this  boat  and  the  deck  and  guards 
calked.  Minor  repairs  were  also  made  to  the  wheel  and  new  dunnage  laid  m  the 
forward  coal  bunker. 

Steamer  Fti/can.— This  boat  was  hauled  out  on  the  bank  in  December,  1899.  The 
hull  was  sand  blasted  and  painted  and  machinery  overhauled.  The  shait.  was  found 
to  be  cracked  in  the  port  journal,  and  a  new  one  has  been  received,  ready  to  be  put 
in  place.  One  of  the  lai^  feed  pumps  from  the  dredge  Alpha  and  the  dynamo  and 
drop  light  of  the  steamer  Search  were  placed  on  board  while  being  used  as  a  fleet 
tenaer  auring  the  hi^h-water  season. 

Steamer  Venus. — Mmor  repairs  were  made  to  the  machinery  and  wheel.  The  hull 
was  cleaned  and  oiled  with  raw  linseed  oil. 

Steamer  Mars. — Minor  repairs  have  been  made  to  this  boat  while  in  service.  The 
hull  has  been  thoroughly  cleaned  and  oiled  with  raw  linseed  oil.  The  boiler  is 
bein^  turned  around  ana  placed  farther  aft,  so  as  to  admit  of  the  construction  of  a 
sleeping  and  drafting  room  forward,  which  vrlll  better  adapt  the  boat  for  survey 
work. 

Steamer  Mercury. — New  stocks  of  extra  heavy  4-inch  pipe  were  made  for  the  rudders 
of  this  boat    A  burst  feed  pump  was  repaired. 

PUe  strikers. — The  hulls  and  machinery  have  received  minor  repairs. 

New  steamers. — Sachem,  Choctaw,  Wynoka,  Nokomis,  and  Leota,  Minor  repairs  to 
wheels  and  pipe  fittings  have  been  made.  The  steam  steering  apparatus  has  been 
installed  on  the  Leota. 

Quarterboai  No.  13. — This  boat  was  allowed  to  go  aground  during  the  hifh  stage  of 
river  in  April,  1899.  The  hull  was  thoroughly  repaired  and  calked  and  the  Doat 
launched,  after  which  it  was  fitted  up  with  shelves  and  a  freight  elevator,  to  be  used 
as  a  store  boat. 

Quarierboat  Illinois. — ^Minor  repairs  have  been  made  to  the  roof. 

Skiffs. — The  small  boats  of  the  fleet  were  overhauled  and  painted  just  previous  to 
the  commencement  of  the  dredging  season. 

Sand-blast  apparatus. — ^This  plant  has  been  transferred  from'^pile  sinker  No.  983  to 
the  steamer  Venus.  The  steam  valve  and  valve  seat  of  the  air  compressor  have  been 
planed  off.  The  steam  cylinder  has  been  bored  out  and  a  new  set  of  packing  rings 
made  for  the  steam  piston.  . 

DREDGING   OPERATIONS. 

The  work  done  by  the  dredge  fleet  during  the  low-water  season  of  1899  consisted 
of  maintaining  a  navigable  cmmnel  9  feet  in  depth  in  the  Mississippi  River  from 
the  Head  of  the  Passes  to  the  mouth  of  the  Ohio  River  at  Cairo,  III.  This  portion 
of  the  river  was  divided  into  three  districts.  The  upper  district  extended  from  Cairo, 
111.,  down  to  and  including  Miss  Hickmans  Crossin§|  (131).  The  middle  district 
extended  from  Miss  Hickmans  Crossing  down  to  and  incluaing  the  chute  of  Island 
40  (213).  The  lower  district  extended  from  Island  40  dowiStream  as  far  as  any 
work  was  found  necessary.  Each  of  these  districts  was  constantly  patrolled  by  the 
survey  parties  on  small  steamers,  and  surveys  were  made  of  all  bars  where  dredging 
was  required  or  it  was  thought  likely  that  dredging  might  be  required. 

The  survey  party  in  the  upper  district  was  quartered  on  the  steamer  Patrol  until 
the  latter  part  of  the  season,  when  it  was  replaced  by  the  steamer  Mars.    The  survey 
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rrr  in  the  middle  district  was  qnartereci  on  the  steamer  Fti/cnn,  and  that  in  the 

irf  district  on  the  steamer  Venus.  The  steamer  Search  was  used  as  an  inspection 
'tfforthesaperintendent  of  dredginff  operations.  A  constant  patrol  of  the  river 
diospectioii  of  the  work  of  the  dredges  was  made  with  this  boat  No  work  was 
i^d  necessary  below  03rpre8S  Bend  (426). 

J  the  latter  part  of  Ckstober  pilots  reported  shoal  water  at  lllawara  (564),  Paw 
l^  588),  Foioa  (710),  and  Red  River  (764)  crossings.  An  examination  and  sur- 
-;  St  each  place  snowed  depths  of  at  least  9  feet.  The  pilots  did  not  know  just 
%rTe  the  deepest  water  was  located.    These  channels  were  buoyed,  and  no  further 

^'k  occurred  on  the  lower  river. 

ifter  the  close  of  the  dredging  season,  when  the  river  had  commenced  to  rise,  a 
-^7  party  was  organized  on  board  the  steamer  Search  and  a  survey  of  all  dredged 
ianets  made.  Tracings  of  all  surveys  made  during  the  dredging  season  by  the 
i^ient  parties  have  been  transmitted  to  vour  office.  Frequent  reports  of  the 
^'hs  of  the  crossings  and  the  pilots'  marks  K>r  running  the  crossings  were  made  to 
"'  pilots'  associations  and  local  steamboats.  Dredged  channels  and  other  narrow 
^k^  in  the  river  were  buoved  with  black  and  red  keg  buoys,  black  buoys  being 
W  on  the  rieht^hand  side  of  the  channel  and  red  ones  on  the  left-hand  side. 

'Illy  five  dredges  were  put  in  commission  for  the  season's  work,  the  Alpha  being 

i  at  the  fleet,  to  be  placed  in  commission  only  in  case  of  emergency.  As  the  five 
^ijies  in  the  field  were  verv  successful  in  keeping  open  for  navigation  all  shoal 
^^gs,  the  Alpha  remained  at  the  fleet  during  the  entire  season.  All  the  plant 
"  ploved  daring  the  season  was  the  property  of  the  United  States  with  the  excep- 
f Q  01  the  steamer  Fred  Harlweg^  which  was  chartered  from  August  8  to  November 
•  1S99,  at  $40  per  day,  making  the  total  charter  money  $4,200.    Owing  to  a  lack 

'^'wboats  dnnng  the  early  pi^  of  the  season,  the  dreages  were  not  accompanied 
■  ihe  same  steamers,  the  tenders  being  constantly  changed  from  one  dredge  to 
tother. 

DESCRIPTION  OF  WORK  BY  DREDGBB. 

^dge  Beta. — ^As  this  dredge  can  excavate  to  a  greater  depth  (20  feet)  than  any  of 
t^e  other  dredges,  it  was  placed  in  commission  to  commence  work  when  there  was 
^il  considerable  depth  in  the  channels.  Examination  indicated  that  the  first  shoal 
^flld  occur  at  Fleeces  Crossing  (243). 

^e  dredge  Beta  and  accompanying  plant,  in  tow  of  the  steamer  Missistippiy  left 
^dredge  fleet  at  West  Memphis,  Ark.  (232),  at  10  a.  m.  August  2,  1899,  and 
frived  at  Fleeces  Crossing  at  12.30  p.  m.  the  same  day  and  commenced  dredging  at 
^  p.  m.  Various  delays  occurred  in  the  work  at  this  place,  owing  to  the  extreme 
'  ><  leather  and  the  sicxness  of  the  crew.  It  was  only  possible  at  times  to  get 
*^Jorere  and  firemen  enough  to  run  one  of  the  main  pumps.  On  August  11  one  of 
^  piston  rods  on  the  starboard  engine  became  heat€d,  and  the  rod  and  glands  were 
^^My  scratched  that  they  were  taken  to  Memphis,  Tenn.,  the  rod  turned  off  and 
'-^glands  rebushed.  The  accident  did  not  delay  the  work,  as  it  was  impossible, 
"th  before  and  after  the  accident,  to  hire  suflftcient  men  to  handle  the  fuel. 
.On  August  24  work  on  this  bar  by  the  dredge  Beta  was  stopped,  as  the  upper  end 
■•the  channel  had  been  sufficiently  deepened,  and  there  was  not  room  enough  at 
|«e  lower  end  of  the  channel  for  two  dredges  to  work  advantageously,  the  Gamma 
J^^ing  been  placed  at  this  bar  to  assist  the  Beta.  The  Beta  was  tied  up  to  the  bank 
"^  await  a  lower  stage  of  river  and  clean  boilers,  after  which  the  dredge  was  moved 
^^  Presidents  Island  and  was  anchored  in  position  in  this  crossing  on  August  28. 
V^MDg  was  commenced  at  2  p.  m.  the  same  day.  Considerable  delay  was  occa- 
'^^^ned  by  the  necessary  removiu  of  laige  quantities  of  drift,  coal,  and  lignite  from  the 
Action  heads  and  the  pulling  down  of  head  piles,  owing  to  the  great  strain  neces- 
^'  to  be  put  on  the  head  cables  on  account  of  the  swift  current  and  compact  mate- 
?!  of  which  the  bar  is  composed.  The  dredging  necessary  at  Presidents  Island  was 
^^hed  at  8  a.  m.  September  3,  ana  the  entire  outlet,  in  tow  of  the  steamer  Minne- 
^^"^«,  left  at  1  p.  m.  that  day  for  Cherokee  Crossmg  (90) .  The  movement  of  the 
^'■^  was  necessarily  slow  on  account  of  the  swift  current  and  trouble  experienced  in 
'^loiiiiting  the  reefs  with  so  large  a  tow,  it  being  necessary  to  double-trip  three  of  the 
j^nffl.  In  mounting  the  reef  at  Miss  Hick  mans  Crossing  (131)  the  spud  was 
ypped  to  keep  the  dr^ge  from  swinging  into  shoal  water  and  to  straighten  up  the 
J*  m  the  direction  of  the  current.  The  spud  was  fractured  at  a  point  7  feet  from 
"•Jjlower  end,  and  was  afterwards  cut  off  at  this  place. 

"ie  tow  finally  arrived  at  Cherokee  Crossing  on  September  9,  and  actual  dredging 
'^'^enced  at  1.10  p.  m.  the  next  day,  assisting  tne  dredge  Epsilon,  which  nad 
^feady  commenced  work. 

.^t  2.30  a.  m.  September  13  the  port  line  of  discharge  pipe  became  overloaded 
^"»  Band,  sunk,  and  capsized.    The  dredge  was  shut  down  and  moved  out  to  the 
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side  of  the  channel  while  the  pontons  were  being  raised  and  turned  over.  These 
repairs  were  finished  on  September  16,  and  dredging  again  commenced  at  7.45  a.  ni. 
the  same  dajr.  The  work  necessary  was  finished  at  10  a.  m.  September  18,  and  the 
dredge  was  tied  up  to  the  bank  at  Atkinson's  field,  near  Cherokee  Crossing,  to  await  a 
lower  stage  of  water.  While  tied  up  to  the  bank  the  plates  on  the  blades  of  the  pump 
rminer  were  set  out,  so  as  to  decrease  the  clearance  between  the  blades  and  the  pump 
casing.  About  the  10th  of  October  shoal  water  commenced  to  develop  at  Point  Pleasant 
( 79) ,  m  the  vicinity  of  the  experimental  dikes.  The  dredge  Beta  left  Cherokee  Cross- 
ing on  October  12  and  commenced  dredging  at  2.30  p.  m.  the  same  day  on  the  Point 
Pleasant  shoal.  Work  made  good  progress  at  this  l^r,  with  the  exception  of  addi- 
tional time  required  in  dropping  back  to  commence  the  cuts.  Owing  to  a  cross  cur- 
rent setting  around  under  the  point  of  a  reef  at  the  upper  end  of  the  cuts,  the  dredge 
would  float  aground  and  have  to  be  pulled  into  the  channel  by  side  lines  or  the 
steam  tender.  Dredging  was  stopped  at  4.30  p.  m.  October  16,  as  there  was  a  9-foot 
channel  throughout  the  entire  length  of  the  dredged  cuts.  The  constant  encroach- 
ment of  the  reef  into  the  dredged  channel  caused  the  position  of  the  main  cuts  to  be 
made  each  time  lower  down  on  the  bar.  It  was  finally  found  necessary  to  dredge 
over  the  extreme  west  end  of  the  1898  dike,  portions  oi  which  were  removed  by  the 
use  of  a  pile  sinker  dragging  an  anchor  through  the  dike.  On  November  18  it  was 
found  necessary  to  shut  the  Beta  down  on  account  of  the  failure  of  the  contractor  to 
deliver  Pittsbui^g  coal,  this  kind  of  fuel  being  necessary  for  this  dredge.  As  the 
dredge  Epsilon  had  finished  the  work  at  Cherokee  Crossing  and  could  bum  a  cheaper 
kind  of  coal,  which  was  obtainable,  it  was  moved  from  Cherokee  Crossing  to  Point 
Pleasant,  and  on  November  10  the  Beta  left  for  West  Memphis,  Ark.,  to  go  into 
winter  quarters  with  the  fleet  at  that  place.    It  arrived  there  on  November  13, 1899, 

Dredge  Gamma, — ^This  dredge  was  placed  in  commission,  and  on  August  12,  1899. 
left  the  fleet  at  West  Memphis,  Ark.,  and  arrived  at  Fleeces  Crossing  at  4.40  p.  m. 
the  same  day,  and  commenced  dredging  at  10  p.  m.,  assisting  the  dredge  Beta  in  the 
work  at  this  place.  Only  600  feet  of  dischar^  pipe  were  in  use,  owing  to  the  lack 
of  rubber  joints.  Work  continued  without  serious  delay  until  August  26,  when  the 
dredge  was  anchored  at  the  side  of  the  channel  to  clean  boilers,  make  a  few  needed 
repairs,  and  to  see  what  effect  the  swift  current  would  have  in  widening  and  deepen- 
ing the  cuts  after  the  removal  of  the  dredges.  Upon  examination  of  the  machinery 
it  was  found  that  the  high  pressure  valve  and  valve  seat  were  so  badly  scratched  that 
it  was  necessary  to  order  a  new  valve  from  the  makers  of  the  engine  and  take  the 
cylinder  to  Memphis  to  have  the  valve  seat  planed  down.  The  dredge  was  there- 
fore moved  to  Memphis,  Tenn.  (230),  while  making  the  repairs.  The  repairs  were 
finished  and  the  engine  tested  on  September  7,  and  the  next  day  the  dredge  left 
Memphis  and  returned  to  Fleeces  Crossing,  and  dredging  was  commenced  at  5.30  p.  m. 
on  that  day.  The  long  and  tortuous  channel  dredged  by  the  Beta  and  Gamma  had 
been  obstructed  by  the  grounding  of  a  packet  boat  near  its  head,  and  a  new  middle 
channel  was  chosen  for  improvement  at  this  time.  Work  continued  until  September 
15,  when  a  new  channel  9  feet  in  depth  had  been  made,  and  the  plant  was  tied  up  to 
the  bank  at  the  upper  end  of  the  crossing  to  await  a  lower  stage  of  river. 

Pilots  on  packet  Tx)ats  at  the  lower  portion  of  the  river  reported  shoal  water  on 
four  bars  between  Fleeces  Crossing  (243)  and  Red  River  Landing  (766);  therefore 
the  dredge  Gamma  left  Fleeces  Crossing  on  October  24  and  proceeded  down  the  river 
until  shoal  water  was  encountered.  Examination  of  the  river  below  gave  a  depth  of 
9  feet  over  all  bars.  At  Cypress  Bend  (426)  the  channel  was  9  feet  in  depth,  but  some- 
what crooked  and  narrow.  Dredging  at  Cypress  Bend  wajs  commenced  at  1.40  p.  m. 
on  October  29  and  continued  until  5.15  a.  m.  November  4,  when  an  excellent  chan- 
nel 9i  feet  in  depth  had  been  dredged.  The  plant  was  then  tied  up  to  the  bank  to 
await  a  lower  stage  of  river. 

On  November  7  the  Gamma  departed  upstream,  and  at  Beiths  Crossing  (366)  a 
narrow  channel  9  feet  in  depth  was  found  along  the  right  bank.  A  new  channel  was 
dredged  down  the  left  bank  by  the  drwige  Gamma,  commencing  at  8  p.  m.  on  Novem- 
ber 9  and  finished  at  3.20  a.  m.  NovemhSr  14.  A  survey  was  then  made  and  the  new 
channel  was  found  to  be  narrow  at  its  extreme  upper  end.  Dredging  was  again  com- 
menced by  the  Gamma  at  11.30  a.  m.  November  16,  and  the  work  necessary  was  fin- 
ished at  9.45  p.  m.  the  next  day. 

As  no  other  shoal  water  had  developed  in  this  part  of  the  river,  the  Gamma  left 
Beiths  (366)  for  winter  quarters  and  joined  the  fleet  at  West  Memphis,  Ark.,  Novem- 
ber 20,  1899. 

Dredge  Delia. — This  dredge  was  placed  in  commission  and  left  the  fleet  at  West 
Memphis,  Ark.  (232),  on  the  afternoon  of  August  9,  1899,  being  towed  by  the 
steamers  Minnetonka  and  Mississippi.  The  Delia  arrived  at  Islflhd  34,  which  was  the 
only  shoal  that  would  apparently  develop  in  the  vicinity  selected  for  this  dredge  to 
work,  at  11.15  a.  m.  August  11.     Dredging  was  not  commenced  until  3.10  p.  m. 
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jgast  12,  owing  to  trouble  with  jet  pninp  on  pile  sinker  and  blowing  out  of  steam 

xkels  on  the  dredge.    I^redging  continued  with  various  delays,  due  to  the  bursting 

:nibber  joints  on  the  discharge  pipe  and  the  slipping  ahead  of  the  dischaige  pipes 

:tbe  pontons,  aa  well  as  the  breaking  and  slipping  of  links  of  the  sprocket  chain  of 

^  cutter  machinery.    On  August  15  several  links  of  the  sprocket  chain  were  lost  in 

tenyer,  and  it  was  not  possible  to  continue  work  until  repairs  were  made.    The 

cwlge  was  therefore  tied  up  to  the  bank  until  August  20,  when  dredging  was  again 

rmenced  at  4.45  p.  m.    Tne  old  steel  links  continued  to  delay  the  work  by  becom- 

2  unhooked  while  in  operation,  and  on  August  25  so  many  links  were  lost  that  it 

£  neoesBary  to  stop  work  until  new  links  could  be  made.    Each  of  the  new  links 

1^  constructed  of  a  Ij^inch  pin  and  two  car-coupling  links. 

Work  was  resumed  at  12.15  a.  m.  August  31,  and  continued  without  serious  delay 
in\  September  7,  when  the  work  necessary  at  this  place  was  finished,  and  the  boat 
^  tied  np  to  the  bank  to  await  developments  in  the  channel.  During  this  period 
naisive  repairs  were  made  to  the  cutter  machinery. 

A  survey  of  the  upper  end  of  the  channel  showed  that  a  large  ridge  ha<i  formed 

tarly  across  the  channel,  above  where  any  previous  dredging  had  b^n  necessary, 

Dd  at  4.10  p.  m.  September  11  the  dredge  was  again  place<i  m  position  to  remove 

^  ridge.     A  channel  was  dredged  through  this  lump  by  3  p.  m.  September  13,  and 

le  plant  left  Island  34  the  next  morning  for  Graves  Bayou  (250),  where  shoal  water, 

itet  in  depth,  had  commenced  to  develop.    The  Delta  arrived  at  Graves  Bayou  on 

^ptember  15.    Upon  examination  it  was  found  that  a  new  middle  channel  had  devel- 

r<ed,  with  a  deptn  of  10  feet,  and  the  swift  current  was  rapidly  increasing  both  its 

rAxh  and  depth.    No  work  being  necessary,  the  dredge  was  tied  up  to  the  bank  to 

Trait  a  lower  stage  of  river. 

<3n  September  17  the  Delta  was  moved  to  Memphis,  Tenn.  (230) ,  for  convenience 
n  Tnftking  some  repairs  to  the  cutter  machinery. 

Shoal  water  commenced  to  develop  at  the  upper  end  of  the  channel  at  Island -34 
179)  about  the  middle  of  October,  and  the  dredge  Delta  left  Memphis  on  October 
^  and  arrived  at  Island  34  on  October  21,  and  commenced  dredging  at  3.45  a.  m. 
Vtober  22.  The  work  necessary  at  this  bar  was  finished  on  October  25,  after  the 
isoal  delays  in  repairs  to  the  cutter  machinery.  The  plant  was  tied  up  to  the  bank 
>i  await  a  lower  stage  of  river. 

Aa  no  other  shoals  developed  in  this  portion  of  the  river,  the  Delta  left  Island  34 
c  November  16,  and  was  tied  up  in  winter  quarters  with  the  fleet  at  West  Memphis, 
Irk.,  on  November  17,  1899. 

Dredge  Spsilon. — ^This  dredge  was  placed  in  commission  and  left  West  Memphis, 
Ark.,  on  August  15,  1899,  in  tow  of  the  steamer  Mississippi,  for  Miss  Hickmans  Cross- 
ing (131). 

On  August  16,  while  in  the  chute  of  Island  40  (213) ,  the  steamer  Mississippi  broke 
its  starboard  wnst  pin  and  the  tow  was  anchored  by  means  of  the  spud,  the  Missis- 
^\fpi  returning  to  Memphis  for  repairs,  using  one  engine.  The  steamer  Minnetonka 
was  sent  to  the  Epsilon  at  Island  40,  and  left  with  the  dredge  in  tow  at  4.15  p.  m. 
Angust  17,  and  arrived  at  Miss  Hickmans  Crossing  August  19.  It  was  necessary  to 
send  the  towboat  to  New  Madrid,  Mo.  (70) ,  for  a  barge  of  coal,  and  dredging  was 
not  commenced  until  8.30  p.  m.  August  21.  Dredging  continued  without  serious 
delay  until  the  completion  of  the  work  at  10  a.  m.  September  1. 

The  Epsilon  was  moved  to  Cherokee  Crossing  (90)  by  the  steamer  Mississippi  in 
two  tows,  the  last  tow  arriving  at  Cherokee  at  11  a.  m.  September  4.  Only  one 
b^ul  pile  was  sunk  that  day,  owing  to  the  breaking  down  of  the  jet  pump  on  the 
pile  sinker.  RepaiiB  were  finished  and  dredging  commenced  at  12.30  a.  m.  Septem- 
Der  5,  and  continued  without  serious  delay.  During  the  work  at  this  bar  it  was 
found  tliat  the  edges  of  the  blades  of  the  pump  runner  w^ere  so  worn  that  over  three- 
iourtbs  of  an  inch  clearance  existed  between  the  blades  and  the  pump  casing.  Pieces 
of  rubber  joints  were  bolted  on  to  the  faces  of  the  blades  of  the  nmner,  of  such  size  as 
to  touch  both  sides  of  the  casing  of  the  pump.  This  change  doubled  the  delivery 
head  when  running  at  the  same  number  of  revolutions  as  before,  and  very  materially 
increased  the  output  of  the  dredge. 

The  work  necessarv  at  this  bar  was  finished  at  5.30  a.  m.  September  22,  and  the 
))oat  was  tied  up  to  the  bank  to  await  a  lower  stage  of  river.  On  September  28  it 
was  foxmd  that  a  shoal  had  developed  in  the  central  portion  of  the  dredged  channel 
at  Cherokee  Crossing,  over  which  there  was  only  a  depth  of  9  feet,  and  on  the  after- 
noon of  September  28  the  Epsilon  commenced  the  removal  of  this  shoal.  Work 
continued  until  1  5.  m.  October  6,  when  the  shoal  was  removed  and  the  dredge  tied 
to  the  bank  to  await  developments  in  the  channel. 

At  6  p.  m.  November  4  aredging  was  again  commenced  on  a  lump  which  had 
fonned  at  the  lower  end  of  the  channel.  This  work  was  finished  at  11.15  a.  m. 
Kovember  6.    The  boat  was  then  tied  up  to  the  bank  to  await  a  lower  stage  of  river 
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On  November  11  the  EpsUon  was  moved  to  Point  Pleasant,  Mo.  (79),  to  continue 
the  work  of  the  dredge  Aeta.  Actual  dredginjK  was  commenced  at  6  p.  m.  on  that 
day,  and  continued  witliout  serious  delay  until  6  a.  m.  November  17,  when  a  good 
channel  9  feet  in  depth  had  been  made. 

As  no  further  worK  seemed  necessary,  on  November  26  the  dred^left  Point  Pleas- 
ant  for  winter  quarters  at  the  fleet  at  West  Memphis,  Ark.,  arrivmg  on  November 
28,  1899. 

Dredge  Zeta, — ^This  dredge  was  the  last  one  placed  in  commission.  It  left  the  fleet 
at  West  Memphis  at  6.15  a.  m.,  August  26,  1899,  in  tow  of  the  steamer  Minnetonka, 
The  dredge  arrived  at  Luxora,  Ark.  (163),  where  dredging  was  deemed  necessary, 
at  5.25  p.  m.,  August  27,  and  anchored  the  tow  in  the  cl^uinel  by  means  of  the  spud. 
The  head  piles  were  set  and  actual  dredging  commenced  at  10  p.  m.  on  that  day. 


The  sand  on  this  bar  is  medium  flne,  with  some  gravel.  The  floating  pipes  were 
legged,  and  on  two  occasions  the  pipes  became  so  clogged  with  sand  that  the 
pump  failed  to  have  an  opening  for  delivery,  and  on  accoimt  of  nondelivery  lost  its 


vacuum;  and  it  was  necessary  to  shut  down  the  dredge,  uncouple  the  pipes,  reprime 
the  pump,  and  wash  out  the  sand  from  the  suction  and  discharge  pipes  withm  the 
dredge. 

The  dredee  was  shutdown  from  10  p.  m.,  August  30,  to  2.30  p.  m.,  August  31,  on 
account  of  milure  of  contractor  to  deliver  coal.  Tne  Zeta  worked  without  the  services 
of  a  tender,  owing  to  the  small  number  of  towboats  available,  the  survey  boat  Vulcan 
being  in  the  vicmity  to  render  temporary  assistance.  Work  continued  without 
serious  delay  until  4.30  p.  m.,  September  7,  when  the  plant  was  shut  down  to  clean 
boilers,  and  the  dredge  was  anchored  out  to  one  side  of  the  channel. 

At  11.55  p.  m.,  September  8,  the  boilers  having  been  cleaned,  dredging  was  again 
commenced,  and  made  good  progress  until  6.30  p.  m.,  September  12,  when  the  work 
necessary  at  this  place  was  flnished  and  the  dredge  was  anchored  to  one  side  of  the 
channel  to  await  a  lower  stage  of  river.  During  this  period  rubber  plates  were  placed 
on  the  blades  of  the  runner  of  the  pump  on  account  of  the  clearance  between  the 
edffes  of  the  worn  blades  and  the  casmg. 

At  11.15  p.  m.,  September  22,  work  was  again  commenced  in  the  upper  end  of  the 
dredged  channel  at  Luxora  and  continued  without  serious  delay  until  8.50  a.  m., 
September  25,  when  the  towboat  Joy  Pattonj  with  a  raft  of  logs,  floated  down  a^nst 
the  head  piles  and  pile  sinker.  The  nift  broke  the  head  line  between  the  pile  smker 
and  the  head  pile,  which  forced  the  pile  sinker  downstream.  A  line  was,  however, 
attached  from  the  top  of  the  leads  to  the  pile,  which  pulled  the  leads,  with  three  piles 
lashed  thereon,  overboard.  The  dredge  was  then  tied  upto  the  bank  and  the  steamer 
Mississippi  sent  to  Memphis  to  report  the  accident.  The  pile  sinker  of  the  dredge 
Delta  was  sent  to  Luxora,  in  tow  of  the  st^imer  Mississippiy  and  the  inspection 
steamer  Searchj  with  the  carpenters  of  the  dredges  Gamma  and  Delta  and  such  mate- 
rial as  could  be  obtained,  arrived  at  Luxora  the  next  day.  The  broken  leads  and 
the  three  piles  were  taken  out  of  the  river  by  the  assistance  of  the  diving  outfit,  and 
temporary  leads  were  consti^cted  on  the  pile  sinker. 

Dredging  was  resumed  in  the  chumel  at  Luxora  at  10.30  a.  m. ,  September  28.  The 
work  necessary  to  be  done  at  this  time  was  finished  at  4.30  a.  m.,  October  3,  and  the 
plant  was  anchored  in  the  secondary  channel,  opposite  Elmont  Landing,  so  as  to 
retard  the  flow  of  water  and  cause  a  deposit  in  this  secondary  channel  and  increase 
the  flow  of  water  through  the  dr^ged  cluuinel.  » 

On  October  10  the  dredge  was  moved  to  the  crossing  known  as  Osceola  Bar  (164), 
to  deex>en  the  channel  at  that  place.  Actual  dredging  was  commenced  at  noon  on 
that  day.  At  11.45  a.  m.,  October  12,  the  dredge  was  shut  down,  as  the  work  neces- 
sary at  this  place  was  flnished,  and  the  Zeta  was  moved  to  Luxora,  where  a  lump  had 
conmienced  to  form  in  the  central  portion  of  the  dredged  channel  at  that  place. 
Actual  dredging  was  commenced  at  9.45  a.  m.,  October  13.  At  2.30  p.  m.,  October 
17,  the  plant  was  again  anchored  in  the  secondarv  channel  at  Luxora,  as  the  work 
necessary  to  be  done  in  the  dredged  channel  had  been  finished. 

On  October  24  the  dredge  was  moved  to  Fletchers  Landing,  at  the  lower  end  of 
Gold  Dust  Crossing  (158).  When  enroute,  and  while  the  mam  engines  of  the  Zeta 
were  turned  over  to  warm  them  up  preparatory  to  the  commencement  of  work,  the 
port  eccentric  yoke  broke.  The  eccentrics  on  both  sides  were  found  to  be  cracked, 
and  they  were  strengthened  with  wrought-iron  bands.  The  broken  eccentric  yoke 
was  sent  to  Memphis  and  a  new  one  cast.  Repairs  were  finished  and  dredging  com- 
menced at  the  lower  end  of  Gold  Dust  Crossing  at  11.45  a.  m.,  October  29,  and  con- 
tinued with  excellent  success  until  10  a  m.,  November  2,  when  the  work  required 
was  finished. 

The  Zeta  was  anchored  in  the  secondary  channel  at  Luxora,  Ark.,  to  await  a  lower 
stage  of  river.  On  November  4  it  was  found  that  the  channel  at  Luxora  (162)  had 
narrowed  near  its  central  portion,  and  dredging  was  commenced  at  2.30  p.  m.  on 
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J!  day.  On  November  8  the  shoal  had  been  removed  and  the  plant  waa  again 
>i  bored  in  the  secondary  channel.  On  November  26  the  Zda  departed,  for  winter 
jitBTs  at  West  Memphis,  Ark.,  arriving  at  that  place  the  next  day. 

CONDITIONS  OF  CHANNKLB  AND  RESULTS  OP  WORK. 

r'''»Tif  I^ecucmi  {79). — ^At  this  place  the  deepest  part  of  the  low- water  channel  was 

vn  the  left  shore,  throuch  the  experimental  dikes,  along  down  close  onto  the 

'111  of  what  is  called  Philiipe  Towhead,  which  deflects  the  channel  over  to  the 

iit-hand  shore  at  Lees  Landing.    The  experimental  dikes  had  been  constructe<l 

.^  to  deflect  the  current  over  to  the  right  bank  and  save  the  caving  on  the  head 

Phillips  Towhead,  and  also  to  prevent  the  possibility  of  the  channel  going  to  the 

*::  uf  the  towhead. 

Ihirinir  the  low-water  season  of  1899  these  dikes  were  extended  and  increaseil  in 

.oiber  for  the  same  purpose.    As  the  river  commenced  to  fall  it  became  necessary 

I  r  the  steamboats  to  go  verv  close  to  the  ends  of  the  dikes  in  order  to  keep  in  the 

I  .^annel.     The  construction  oi  these  dikes  formed  a  secondary  channel  at  the  place 

P  •^ired,   bat  the  depth  was  not  at  all  times  sufficient  for  heavilv  loaded  boats, 

iboo^i  at  all  times  there  was  sufficient  water  through  the  original  channel.    This 

:izinel  was  not,  however,  used  b^  heavily  loaded  boats  on  account  of  its  obstruction 

5  the  dikes.     WhUe  there  was  still  a  navigable  depth  through  the  original  channel, 

was  decided  on  the  12th  of  October  to  commence  dredging  in  the  secondary  chan- 

A,  to   assist  the  dikes  in  the  change  desired.    There  was  no  choice  in  the  location 

the  cuts;  it  was  simplv  necessary  to  deepen  this  secondary  channel.    The  work 

?«  not  located  from  a  dredging  point  of  view — that  is,  where  a  channel  could  be 

saest  made — ^but  to  assist  the  dikes  in  doing  the  work  according  to  the  plan  under 

rhich  they  were  constructed.    The  end  of  the  lower  1899  dike  was  carried  out  to 

»e  deepest  portion  of  the  channel  and  opposite  to  a  bluff  reef  coming  in  from  the 

i^htrhand  snore.    As  the  river  continu^to  £all  this  reef  continued  to  work  down- 

?reani,  and  it  became  necessarv  to  continually  cut  off  the  end  of  this  reef  and  at  the 

fime  tune  move  the  position  oi  the  dredged  cuts  lower  down  on  the  bar. 

The  work  at  this  place  was  made  successful  in  its  results  only  by  the  repeated 

'^>penin^  of  the  channel.    Had  the  cuts  been  located  from  a  dredging  point  of  view 

h  the  original  channel  the  current  would  likely  have  maintained  the  channel  depth. 

it  no  time  daring  the  low-water  season  was  there  less  than  9  feet  across  this  oar, 

ihhough  at  times  the  depth  in  the  secondary  channel  was  as  small  as  8}  for  a  day  or 

two,  until  the  shoal  had  again  been  removed  by  the  dredge. 

In  Fehruary,  1900,  the  steamer  /.  B,  Williams  grounded  a  tow  in  this  vicinity  and 
hA  several  barges  of  coal. 

Cherokee  (90), — ^The  work  at  this  place  consisted  in  cutting  through  the  reef  along 
the  axis  of  the  channel  which  was  used  by  the  steamers.  W  bile  the  dredges  EpMlon 
aod  Beta  were  at  work  in  the  early  part  of  September,  there  were  a  few  days  when 
there  was  only  7^  feet  through  the  available  steamboat  channel,  but  during  the  lat- 
ter part  of  September  and  the  remainder  of  the  low- water  season  there  was  not  less 
than  9  feet.    The  result  of  the  work  was  excellent  and  the  cuts  properly  located. 

MvM  Hickmans  {ISl). — ^At  this  bar  there  was  only  one  channel.  Work  was  com- 
menced while  there  was  considerable  depth  of  water.  The  cuts  were  not  made  in 
the  line  of  deepest  water^  but  a  little  lower  down  on  the  reef  at  about  the  location 
There  it  was  thought  the  natural  thread  of  the  channel  would  be  at  a  lower  stage, 
rhis  location  also  made  the  channel  easier  for  the  steamboats  to  run.  The  upper 
pool  was  tapped  at  its  extreme  lower  end,  and  therefore  funneled  all  the  water  into 
the  dredged  channel.  The  result  of  this  work  was  excellent  and  the  channel  con* 
tinued  to  improve  during  the  latter  portion  of  the  low- water  season  after  completion 
of  work.    At  no  time  was  there  less  than  9  feet  over  the  shoal  at  this  place. 

Gold  Ihist  Crosting  {158), — At  this  place  there  w^ere  two  channels,  both  of  which 
were  used  by  the  steamers.  The  right-hand  channel  left  the  upper  pool  from  its 
nde  and  entered  the  lower  pool  at  ite  extreme  upper  end.  The  left-hand  channel 
left  the  upper  pool  at  the  lower  end  and  was  chosen  for  improvement,  as  its  location 
was  such  as  to  receive  the  greater  portion  of  the  discharge  from  the  upper  pool. 
The  work  was  successful  in  opening  a  good  channel,  and  at  no  time  during  the 
eeason  was  there  less  than  9  feet  of  water. 

Luxara  {16S), — At  this  place  there  were  three  channels.  The  left-hand  channel 
left  the  upper  pool  about  three-fourths  of  a  mile  above  its  lower  end  and  flowed 
squarely  across  the  river  to  Kate  Aubrey  Towhead.  The  middle  channel  left  the 
Qpper  pool  at  its  extreme  lower  end  and  turned  to  the  left  across  the  river  at  an 
smele  of  45  degrees.  The  right-hand  channel  also  left  the  upper  pool  at  its  lower 
end,  but  flow^ed  down  along  the  right-hand  shore  in  direct  ahgnment  with  the  axis 
of  the  upper  pool.     The  right-hand  channel  was  chosen  for  improvement.    The 
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distance  to  be  dredged  was  greater  than  that  in  the  middle  channel,  but  on  accotin 
of  the  alignment  it  was  thought  beet  to  improve  this  channel. 

In  all  dredged  channels  of  considerable  length  the  current  is  deflected  from  sid^ 
to  side  and  forms  secondary  bends  and  crossings  within  that  channel.  For  thii 
reason  it  was  necessary  to  resume  work  a  number  of  times  during  the  season.  It  ii 
possible  tbiat  the  middle  channel  could  have  been  kept  opien  wiui  less  work  durini 
the  season,  but  it  would  have  required  more  work  to  have  first  opened  up  a  channel 
the  water  in  the  right  and  left  hand  channels  being  deeper  than  in  the  middl4 
channel. 

The  result  of  the  work  was  satisfactory,  and  a  depth  of  9  feet  was  maintained  at  al! 
times. 

Osceola  Bar  {164)- — Two  routes  were  used  by  steamers  in  going  from  the  upper  to  th^ 
lower  end  of  Osceola  Bar,  one  crossing  the  river  from  the  head  of  Osceola  Bar  ovei 
to  the  foot  of  Island  30  and  down  by  rlum  Point,  and  again  crossing  the  river  to  tlit 
foot  of  Osceola  Bar.  The  other  channel,  which  was  the  one  chosen  for  improve- 
ment, was  down  the  right-hand  shore  nearly  all  the  way,  and  it  was  thought  that 
during  extreme  low  water  this  right-hand  channel  was  in  a  position  to  receive  a 
greater  portion  of  the  dischaiige;  the  work  was  located  accordingly.  For  about  threo 
days  before  dred^ng  at  this  place  there  was  only  a  depth  of  9  feet  over  the  bar; 
during  the  remamder  of  the  season  the  depth  exceeded  9  feet.  The  results  of 
the  dredging  were  excellent  and  the  location  of  the  dredged  cuts  was  apparently 
properly  chosen. 

Mand  34  (179) . — ^At  this  shoal  there  were  two  channels.  The  upper  pool  widened 
out  at  its  lower  end  into  two  points;  the  left-hand  channel  leaving  tne  upper  pool  at 
the  left-hand  point  and  flowing  down  the  left  shore.  It  was  narrow  and  of  less 
depth  than  the  right-hand  channel,  which  left  the  upper  pool  from  its  right-hand 
pomt  and  turned  squarely  across  the  river  to  the  right  into  the  head  of  the  lower 
pool. 

The  right-hand  channel  was  chosen  for  improvement  on  account  of  its  greater 
depth  and  width,  even  though  it  was  not  in  direct  alignment  with  the  upper  pool. 
The  bar  which  causes  the  division  of  the  two  channels  was  composed  of  gravel  and 
lignite,  and  it  was  thought  would  cause  the  necessary  deflection  without  erosion. 
The  upper  ends  of  the  dredged  cuts  were  located  at  the  extreme  right-hand  point  of 
the  upper  pool,  but  the  lower  end  of  the  dredged  cuts  did  not  cross  the  reef  at  its 
deep^  point,  but  lower  down,  making  a  better  alignment  for  the  channel  and  con- 
forming to  what  was  thought  would  be  the  probable  tendency  of  the  current  at  a 
lower  stage  of  river,  the  work  at  this  place  having  been  commenced  earl^  in  the 
season.  The  work  was  successful  and  tne  cuts  properly  located.  At  no  time  was 
there  less  than  9  feet  over  the  shoal. 

Presidents  Island  (£3S). — At  this  locality  there  were  three  channels.  The  left-hand 
one  followed  the  left  shore,  leaving  the  upper  pool  from  its  left-hand  side.  The 
middle  channel  left  the  upper  pool  at  its  extreme  lower  end  and  turned  to  the  left 
at  an  angle  of  45  degrees  across  the  river  to  the  left-hand  shore.  This  was  the  chan- 
nel used  by  steamers  and  was  deeper  than  either  of  the  other  two.  The  right- 
hand  channel  left  the  upper  pool  at  its  extreme  lower  end  and  was  in  alignment  with 
the  upper  pool,  but  the  distance  to  be  dredged  was  very  long,  and  it  was  thought 
that  it  would  require  constant  dredging  to  keep  ox>en  a  long  tortuous  channel  of  this 
kind,  therefore  the  middle  channd  was  chosen  for  improvement.  The  results  of 
the  work  were  excellent  and  its  location  seems  to  have  been  proper. 

Fleeces  Grossing  (24S), — At  the  beginning  of  the  low- water  season  there  were  three 
channels  at  this  place.  The  left-hand  channel  left  the  upper  pool  about  three-fourths 
of  a  mile  above  its  lower  end  and  entered  the  lower  pool  at  its  extreme  upper  end. 
The  depth  of  the  water  and  the  velocity  of  the  current  in  this  channel  were  less  than 
in  the  other  two,  and  after  an  examination  it  was  not  considered  worthy  of  a  survey. 

The  middle  channel  left  the  upper  pool  about  1,000  feet  above  its  lower  end  arid 
turned  squarely  across  the  river  under  a  bold  reef  into  the  upper  end  of  the  lower 
pool.  This  channel  was  the  one  used  by  steamboats  and  was  a  little  deeper  than  the 
right-hand  channel,  but  its  aUgnment  was  such  that  it  would  not  receive  a  direct 
flow  from,  the  upper  pool. 

The  right-hand  channel,  which  was  the  one  chosen  for  improvement,  left  the 
upper  pool  at  its  extreme  lower  point  and  was  in  continuation  of  its  axis.  While 
the  distance  to  be  dredged  was  great,  it  was  thought,  as  the  river  fell,  the  natural 
tendencies  would  be  in  favor  of  this  channel,  even  though  at  this  time  there  was 
less  depth  of  water  than  in  the  middle  channel. 

Work  was  commenced  on  the  right-hand  channel  and  continued  until  there  was  9 
feet  throughout  its  entire  length.  Finally  the  current  commenced  to  form  bends  and 
reefs  within  this  channel  and  it  became  necessary  to  resume  work.  Just  at  this  time 
a  heavily  loaded  packet  boat,  the  CUy  of  St  Louisy  went  agromid  at  the  right-hand 
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ade  of  the  channel  at  the  upper  end  oi  the  dred^;^  cuts  and  swung  around  into  the 
ii^edged  channel,  where  it  remained  for  some  tune.  This  caused  a  deposit  in  the 
r^t-hand  half  of  the  dredged  channel  at  its  upper  end.  The  hoat  was  finally  pulled 
<t  the  bottom  and  swung  arouqd  and  went  aground  on  the  other  side  of  the  channel. 
Tiiis  cc»npletely  blocked  the  passage  and  shoaled  the  upper  end  of  the  channel  to 
1  depth  OI  6  feet.  In  the  meantime  the  current  had  commenced  to  scour  a  new 
channel  across  the  bar,  midway  between  the  right-hand  channel  and  the  one  which 
has  be^i  called  the  middle  channel,  at  a  place  where  early  in  the  season  there  were 
JO  indications  whatever  of  a  possible  channel.  The  current  here  was  very  swift. 
This  channel  was  chosen  for  improvement  and  work  commenced  by  the  Oamma  at 
■Qce.  The  result  of  the  work  at  the  second  location  was  excellent,  and  at  no  time 
thereafter  was  there  less  than  9  feet. 

At  the  time  the  riffht-hand  channel  shoaled  to  5  feet  there  was  still  7  feet  in  what 
was  called  the  middle  channel,  therefore  for  about  one  week  the  available  steamboat 
rhannel  at  this  place  was  only  7  feet  in  depth.  At  all  times  thereafter  there  was  not 
'es  than  9  feet 

It  is  evident  that  the  selection  of  the  right-hand  channel  was  wrong.  Still,  it  is 
doubtful  if  a  channel  could  have  been  maintained  th*x>ugh  the  original  middle  chan- 
nel, except  by  continuous  work  throughout  the  season.  It  is  very  questionable, 
even  at  this  date,  where  the  best  location  for  the  work  would  have  been  at  the  begin- 
ning of  the  season,  as  the  place  where  the  channel  was  finally  made  showed  no 
indicationfl  whatever  of  being  suitable  for  improvement. 

The  action  of  the  current  when  deflected  dv  the  reefs  formed  across  the  head  of 
the  first  dredged  channel  seemed  to  indicate  that  over  bars  where  there  is  more  than 
0416  channel,  if  one  of  the  channels  could  be  obstructed  at  itfi  upper  end  so  as  to 
eaose  a  greater  x)ortion  of  the  discharee  to  take  place  through  the  channel  chosen 
for  improvement,  the  work  of  the  dreages  would  not  only  be  assisted,  but  the  chan- 
nel in  many  instances  maintained. 

Beiths  {S66), — ^At  this  place  there  were  two  channels,  the  right-hand  one  leaving 
the  opper  pool  from  its  side  some  distance  above  its  lower  end  and  flowing  down 
along  the  nght^hand  shore.  The  left-hand  channel  left  the  upper  pool  at  its  extreme 
lower  end,  and  was  in  continuation  of  the  axis  of  the  upper  pool.  Although  the 
depth  of  the  left-hand  channel  was  slightly  less  than  that  of  the  right,  it  was  chosen 
for  improvement  on  account  of  its  alignment  and  swifter  current.  The  work  was 
fSQcceesfal  and  the  proper  channel  seems  to  have  been  chosen  for  improvement.  At 
DO  time  was  there  less  than  9  feet  over  this  shoal. 

Cypress  Bend  (4^6). — ^At  this  place  there  was  only  one  channel.  It  was  9  feet  in 
deptn,  but  narrow  and  crooked.  The  work  consisted  in  straightening  and  widening 
the  channel,  and  its  depth  was  increased  to  9}  feet.  The  location  of  the  work  and 
the  results  obtained  were  excellent. 

MAPS  AND  TABLBB. 

The  following-named  maps  and  tables  have  been  transmitted  to  your  office  during 
the  season: 

Maps  of  shoal  crossings  showing  the  condition  of  the  channel  and  location  of  cuts 
where  dredging  was  found  necessary. 

Tables  showing  the  time  engaged  at  different  kinds  of  work  and  the  conditions 
QDder  vhich  the  work  was  performed  by  the  dredges. 

Table  showing  the  least  depth  over  all  shoals  between  Cairo,  Ill.|  and  the  Head  of 
the  Passes  at  different  dates  during  the  low- water  season. 

Table  showing  cost  of  care  of  the  plant  and  the  cost  of  repairs  to  the  different 
pieces  of  plant,  as  well  as  the  cost  of  field  operations  at  the  different  bars. 

Bespectfully  submitted. 

C.  W.  Stubtevant, 
Assistant  Engineer,  Superintendent  Dredging  Operations, 

Capt.  Mason  M.  Patrick, 

Corps  of  Engineers,  U,  S,  4. 

BNG  1900 299 
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Table  No.  20. — Summary  of  dredging  operatliOnSj  Mimssippi  River  bdow  Cairo,  during 

louMvater  season  of  1899, 


Plant. 

Dredge 

Beta, 

Ang.2to 

Nov.  18. 

Dredger 

Gamma, 

Aug.  12  to 

Nov.  20. 

Dredge 

Delta. 

Aug.  9  to 

Nov.  17. 

Dredge 

EpsIIon, 

Aug.  16  to 

Nov.  28. 

Dredge 

Zeta, 

Aug.  26  to 

Nov.  27. 

Towing  in  the  field  and  to  and  from 
wintpi*  n"«rteiPR , . . .      

Htb. 
9061 
2,190i 

Hn. 
236 
2,188 

Hrt. 
210i 
2,2131 

Ht9. 

2781 
2.266A 

Hr9. 
lOOi 

Other  classified  time,  dredging  operations 

2,154i 

Total 

2,496 

2,424 

2,424 

2,644 

2,256 

Total  distance  towed miles.. 

S27 

411 

274 

S06 

158 

BETA. 


Points  of  operation. 


Fleeces  Crossing  (248) 

Presidents  Island  (238) 

Cherokee  Crossing  (90) 

Point  Pleasant  (81) 

Point  Pleasant  (second  time) 
Point  Pleasant i third  time) .. 
Moving  into  winter  quarters . 


Total  and  average. 


4i 

I 

p. 

I 


HT9. 

94 
12* 
10 
6 
3 
4 


44 


d 
-So 

& 


Hrt. 

429i 

121  i 

994 

644 

861 

156i 


Hr9. 

764 
64 
6 

18* 
21 

3U 


908 


139* 


t 


Hr9. 

94 
69 
679* 
64 


234 


178 


En. 


6 

24 
1 


94 


I 


d 
S 


Ht9. 

64 

114 

104 

14 

4 

4 


494 


9 


u  boa) 
OP    • 


Hr9. 
2 

10* 
163 

44 
* 

1 
741 


266i 


JJra. 


a24 
661 
110 
169 

C47i 


911i 


5 

o 


Hts. 

&3U 
245* 
928* 
229 
218* 
268^ 
74} 


2,496 


Points  of  operation. 


Fleeces  Crossing  (248) 

Presidents  Island  (233) , 

Cherokee  Crossing  (90) , 

Point  Pleasant  (81) 

Point  Pleasant  (second  time). 
Point  Pleasant  (third  time) . . , 
Moving  into  winter  quarters. 


Total  and  average 


I 


MUM. 

12 

11 

143 

9 


162 


827 


s 
o 


61 
7 
9 
8 
7 

28 


120 


3 


Feet. 

68,808 
4,914 
7,719 
6,406 
6,006 

16,062 


97,914 


§•0  0 


Feet. 

137 

40 

78 

84 

136 

103 


108 


•a  O 

> 


Feet. 
18 
18 
17 
13 
12 
12 


•o 


Feet. 
6.9 
6.3 
4.9 
4.0 
4.1 
4.7 


16 


6.8 


160 
161 
163 
167 
162 
169 


160 


122 
124 
165 
130 
131 
130 


127 


a  Waiting  for  tender. 

b  Righting  overturned  pipe  line. 

c  Includes  9i  hours  after  arriving  at  fleet. 


From  September  19  to  October  11  tied  at  bank  10  miles  below  Cherokee. 
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TiBLE  No.  20.'-'Swnmarv  of  dredging  operations,  Mimmppi  River  hdow  Cairo,  during 

louHwaUr  season  of  1899 — Continued. 

GAMICA. 


Points  of  operation. 


Ti^^ces  Crossing  (243) 

Flexes  Crossing  (second  time) 
VpreasBend  (426) 


at 


iihs 


(866) 


KoTlng  into  winter  quartezB 


Total  and  avenge. 


Points  of  operation. 


I 


Hn. 
4 
6f 
31 
61 


20} 


Hn. 
264f 
180} 
561 

1231 


575* 


Hr9. 

82i 

121 

81 

104 


m 


Hn. 

52561 
3 
34 


8864 


I 


Hn. 
101 
5 


151 


I 

a 


Rr: 
lU 

m 

2 

8* 


824 


I 


Hn. 
2 

68} 

•36* 

881 


2034 


« 


iJr*. 


9244 


1,181 


^ 

g 


Hn. 
396 

1,355 
8861 
1954 
881 


2,424 


Fleeces  CrofiBiiig  (243) 

Fleeces  CroflEdng  (second  time) 

Cypress  Bend  (426) 

Beith8Bar(8e6} 

Xoving  into  winter  quartets  .. 

Total  and  average 


1 


MUt». 
10 
22 

184 
61 

134 


411 


B 

O 


sz: 


24 

14 

7 

21 


66 


S 

9 
O 

o 

I 


& 


FeeL 
28,761 
11,960 

6,250 
16,600 


58,561 


hi 

o  o 

?! 


Feet. 

90 

92 

110 

134 


102 


I 

00 


V  o 


FbcL 
15 
12 
13 
12 


13.4 


o 

I 

•O 

> 


2 

2.7 
4.1 
2.8 


2.6 


Lbs. 

140 

141 

140 

141 


140.5 


156 
156 
152 
152 


154 


a23i  boors,  valve  seat  and  valve  high-pressure  engine. 

b  Repairing  valve  and  valve  seat  high-pressure  exunne  at  Memphis,  from  August  28  to  September  7. 

c  Includes  601  hours  before  reaching  Cypress  Beno. 
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Table  No.  20. — Summary  of  dredging  operations j  Misgisrippi  River  below  Cairo,  during 

tow-waier  season  of  i^9— Continued. 

DELTA. 


Points  of  operation. 


Island  No.  34  (180) 

Island  No.  34  (second  time) 

Island  No.  84  (third  Ume) 

Qraves  Bayou  (250)  and  waiting  lower 

stafe  river 

Island  No.  34  (fourth  time) 

Moving  into  winter  quarters 


Total  and  average. 


a 


I 


Hrs 
18* 
12J 
14 


9* 


54 


Hr$. 
40* 

101* 


48* 


261* 


S 


xi 


12* 
12* 
171 


11* 


531 


OS 


Hr9. 

129* 

138 

205 


21* 


4981 


Hrs. 


a 
•3 


Hrs. 
9* 
4* 
18* 

2 
121 


42 


& 


Hrs. 
89 
2* 
81 

43i 
67* 
23 


168i 


fad 

Is 

St 


Hrs 
141 


5* 

795* 
a  535* 


1.8501 


3 
o 
H 


Zfr». 
264 

240* 
360 

840^ 
696 
23 


2,424 


Points  of  operation. 


Island  No.  84  (180) 

Island  No.  34  (second  time) 

Island  No.34  (third  time) 

Oraves  Bayou  (250)   and  waiting  lower 

stage  river 

Island  No.  34  (fourth  time) 

Moving  into  winter  quarters 


Total  and  average 


> 

e 


Miles. 
51 


3 

98 
69 
63 


274 


O 


'/; 


5 

8 
15 


10 


38 


8 

o 

5 

3 

o 
H 


Fset. 

4.025 

7,850 

12,125 


9,100 


38,100 


«  . 
oo 

tea 

0)  *^ 


99 
110 
120 


188 


127 


g 


ad 


>• 


15 
15 
15 


14 


14.7 


9 
U 

O 

a, 

•o 

0) 


2.9 
4.3 
5.8 


5.7 


5.1 


it 


152 
155 
152 


158 


154 


■s 


OP 

>  « 

S.ep 

It! 

las. 


130 
181 
131 


182 


131 


a  10  hours  after  arriving  at  fleet.    From  October  26  to  November  16  tied  up  at  Pulton,  Tenn. 
dredging  was  done  at  Graves.    From  September  17  to  October  18  tied  up  below  Memphis  bridge. 


No 
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Table  No.  20.  —Summary  of  dredging  operatwnSy  Mtstisdppi  River  below  OairOf  during 

law-water  season  of  1899 — Continued. 

EPSILON. 


Fointa  of  operation. 


Hickman's CrosBiiig  (131) .... 

Cherokee  Croesing , 

ChexY>kee  (second  time) 

Cherokee  (third  time) , 

Point  PleaMnt  (81) 

Moving  into  winter  quarters . 

Total  and  average 


JJr«. 
4 
8 
7 
4* 
3 


264 


60 

a 


Br: 
178 
819i 
156i 
83| 
1084 


7944 


5 

o 

a 

9 


64 
89 
164 
2 
20 


1314 


1 


Hrs. 

214 

604 

8 

74 
84 


961 


I 

a 

I 


ITrs. 


114 


114 


2 

•3 


8 
8 
7 
8 
41 


354 


1064 
674 


9 
60 


243 


9 

I* 
Si 

o 
>5 


Hn. 

a48 

1454 

691 

1114 

6210 


1,206 


I 


JTr*. 
420 
6474 
891 
1661 
8581 
60 


2,544 


Points  of  operation. 


Hickman's  Croasing  (131) . . . . 

Cherokee  Croflsing  (90) 

Cherokee  (secona  time) 

Cherokee  (third  time) 

Point  Pleasant  (81) 

Moving  into  winter  quarters. 

Total  and  ayerage 


I 


MUes. 
102 
41 


10 
153 


306 


0 

o 

o 


7, 


t 

i 

g 

• 

■a 
0) 

»4 

0 

•-3 

•M 

«« 

Pi 

O 

o5 

o 

o 

i 

•3 

•a 
Is. 

M 
1 

5 

1 

& 

sj  " 

s 

4> 

z 

o 

► 

► 

> 

► 

H 

-< 

-< 

1 

-< 

-< 

83 
29 
12 
3 
10 


Feet. 

21,480 

22,115 

10, 115 

2,000 

9,165 


121 
69 
65 
60 
84 


87 


64,875 


82 


Feet. 
17 
15 
17 
17 
16 


16 


Feet. 
5.3 
6.0 
6.3 
5.0 
5.6 


130 
134 
137 
135 
134 


5.5 


134 


178 
178 
178 
178 
178 


178 


a  Waiting  delivery  of  coal  by  contractor. 


b  12  hours  at  fleet,  November  28. 
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Tablk  No.  20.—Summaru  of  dredging  operations^  Mississippi  River  l>elow  Oiiro,  during 

tow-toater  seaso^i  of  1899 — Continued. 

ZETA. 


Polntci  of  operation.- 


Luzora  (161) 

Luxora  (Beoond  time) 

Ofloeola  Bar  (165) 

Luxora  (third  tiiae) 

Gold  DuBt  (168) 

Luxora  (fourth  time) 

MoYing  into  winter  quarters . 


Total  and  avera^re. 


s 


9 

1 


Hr: 

61 

2i 

li 
21 

U 


161 


Hrs. 

168i 
42 
84} 
79 
611 


720i 


5 

e 

at 

6 


JTra. 
211 
20} 

6} 
134 

6} 
17 


84} 


e 

-a 

0) 


Hrs 
46} 
2} 


1} 

cl25} 
9 


185} 


lift. 


1 


6 


J2r«. 

441 
2 
2 
4} 

5 

5} 


28} 


iTr*. 

87 

1 

1} 
2} 

!♦ 

26 


78 


to 

c 

Is 


^ 


9> 


&1 


Is 


Hr8. 
a237 
5249 

14* 

156} 

41} 

(2442} 


1,141} 


5 

o 


Hre. 
648 
440} 

67} 
266 
265} 
542} 

26 


2,256 


PointH  of  operation. 


Luxora  (161) 

Luxora  (second  time) 

Osceola  Bar  (165) 

Luxora  (third  time) 

Gold  Dust  (158) 

Luxora  (fourth  time) 

Moving  into  winter  quarters 

Total  and  average 


I 


MUes. 
71 


3 
8} 
5} 
4 
71 


158 


S 
g 

O 


24 
24 
11 
13 
10 
15 


97 


o 


g 


15,050 
17,775 

8,500 
12,400 

8,950 
12,800 


75,475 


*  . 
o  o 

IS. 


51 
112 
202 
146 
113 
207 


I 


Feet. 
15. 
15. 
14. 
14. 
14. 
14. 


105 


14.3 


u 

o 

t 

> 


Feet, 
5.1 
4.8 
4.4 
4.4 
4.9 
4.9 


4.8 


u 

B 


2 


135 
140 
139 
142 
145 
143 


141 


177 
174 
173 
176 
178 
177 


176 


a  Includes  15}  hours  waiting  for  fuel. 

b  Includes  70  nours  delay  on  account  of  accident  to  pile  sinker. 

c  Includes  116  hours  repairs  to  eccentrics  main  engines. 

d  Includes  14}  hours  after  arrivid  at  fleet 
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TabIiE  jNo.  21. — DiMnbuticn  of  expenditures^  dredging  operatiotiSy  during  loio-xvider  seasmi 

of  1899. 

DISTRIBUTION  OF  COST. 


Plant. 


Dredge  Beta. 


Dredge  Oamma 


Dredge  Delta . 


Dredge  Epsilon. 


Dredfire  Zeta 


Steamer  Search., 
Steamer  Patrol . , 
Steamer  Vulcan , 
Steamer  Venus.. 
Steamer  Mars. . . . 
Steamer  Search., 


Locality  of  work. 


Fleeces  CitMslng , 

PresidentB  Island , 

Cherokee  Croaslng , 

Pdnt  Pleasant 

Point  Pleasant  (second  time). 
Point  Pleasant  (third  time)  ., 
MoYing  into  winter  quarters  . 


Labor. 


12,813.60 
1,299.64 
4,915.15 
1,212.44 
1,166.68 
L  420. 02 
396.60 


Total '13,218.13 


Fleeces  Crossing 

Fleeces  Crossing  (second  time) 

Cypress  Bend 

BeithsBar 

Moving  into  winter  quarters  . . 


1,394.49 

4,724.37 

1,835.83 

684.57 

312.71 


Total I  8,451.47 


Island  No.84 1,087.85 

Island  No.  84  (second  time) 990.96 

Island  No. 34  (third  time) 1,483.49 

Graves  Bayou,  and  waiting  lower  3, 463. 42 
stage  of  water. 

Island  No.  84  (fourth  time) 2, 868. 00 

Moving  into  winter  quarters 94. 79 


Total. 


9,988.51 


Hickmans  CroMing 

Cherokee  Crossing 

Cherokee  Crossing  (second  time) 
Cherokee  Crossing  (t^ii^  time).. 

Point  Pleasant 

Moving  Into  winter  quarters 


Total. 


Luzora 

Luxora  (second  time) 

Osceola  Bar 

Luxora  (third  time) 

Gold  Dust 

Luxora  (fourth  time) 

Moving  into  winter  quarters. 

Total 


Inspection 
Surveys . . . 

do 

do 

do 

do 


Grand  total 


1,675.41 
2,582.99 
3,554.30 

665.23 
1,431.14 

239.40 


10,148.47 


2,957.86 
1,995.46 

307.00 
1,199.04 
1,195.50 
2,455.94 

122.80 


10,233.09 


4,610.85 
2,182.86 
2,458.99 
2,429.16 
1,396.50 
320.00 


65,432.53 


Office 
sup- 
plies. 


$2.63 
1.21 
4.60 
LIS 
L08 
L32 
.37 


Subsist- 
ence. 


Fuel. 


S714.96 
330.24 
1,248.95 
308.08 
298.92 
360.83 
100.52 


t2,216.83 

'  1,068.90 

1,420.16 

528.44 

333.88 

1,347.61 

326.40 


12.34 


1.10 

3.75 

L07 

.54 

.25 


3.357.49     7,242.22 


350.52 

1,193.39 

340.62 

1?2. 18 

78.16 


850.41 
42L94 
318. 19 
345.01 
228.69 


6.71 


2,134.87 


L35 
L22 
1.83 
4.28 

3.55 
.12 


310.81 
282.67 
423.17 
987.95 

81 S. 10 
27.04 


12.35  I  2,849.24 


3.34 
5.15 
7.08 
1.33 
2.85 
.47 


20.22 


2.91 
L97 

.30 
L19 
L19 
2.43 

.12 


10.11 


14.93 
L87 
7.06 
9.25 


94.84 


4G4.06 
715. 44 
984.47 
184.25 
396.40 
66.31 


2,810.93 


816.96 
555.06 

85.42 
335.37 
334.74 
683.96 

82.76 


2,844.27 


1,351.87 
871.71 
425.55 
379.46 
189.35 
62.38 


17,277.12 


2,  l&l.  24 


298.69 
506.67 
700.42 

460.75 

339.87 
128.40 


1,435.90 
1,756.75 
765.73 
18L37 
720.52 
217.21 


5,077.48 


1,542.32 
847.74 
337.19 
450.25 
712.00 
323.14 
167.31 


4, 379. 95 


96L80 
506.62 
852.99 
390.08 
259.88 
198.00 


23,968.06 


Light- 
ing sup- 
plies. 


912.07 
5.68 
2L08 
5.20 
4.96 
6.09 
L70' 


66.68 


6.94 
23.61 
6.74 
8.41 
L&4 


42.24 


12.20 
IL 12 
16.64 
38.86 

32.18 
L06 


2,434.80  I    112.06 


12.41 
19.14 
26.34 

4.93 
10.61 

L77 


75.20 


36.77 
24.98 

3.84 
15.10 
15.07 
30.79 

L47 


128.02 


12.37 
5.46 
2.18 
8.23 
L21 


443.65 
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Table  No.  21. — Distribution  of  expenditures^  dredging  operationsy  during  low-water  seaso7i 

of  1899 — Continued. 

DISTRIBUTION  OF  COST—Continued. 


Plant. 


Dredge  Beta. 


Dredge  Gamma 


Dredge  Delta . 


Dredge  Epeilon... 


Dredge  Zeta , 


Steamer  Search., 
Steamer  Patrol . 
Steamer  Vulcan , 
Steamer  Venus . , 

Steamer  Mars 

Steamer  Search. , 


Locality  of  work. 


Fleeces  Grossing 

Presidents  Island 

Cherokee  Crossing 

Point  Pleasant 

Point  Pleasant  (second  time) 
Point  Pleasant  (third  time) . . 
Moving  into  winter  quarters . 


Total 


Fleeces  Crossing 

Fleeces  Crossing  (second  time) 

Cypress  Bend 

BeithsBar 

Moving  into  winter  quarteis . . . 


Total 


Island  No.84 

Island  No.  84  (second  time) 

Island  No. 34  (third  time) 

Graves  Bayou,  and  waiting  lower 
stage  of  water. 

Island  No.  84  (fourth  time) 

Moving  into  winter  quarters 


Total 


Hickmans  Crossing , 

Cherokee  Crossing 

Cherokee  Crossing  (second  time) 
Cherokee  Crossing  (third  time)  . 

Point  Pleasant 

Moving  into  winter  quarters 


Total 


Luxora 

Luxora  (second  time) 

Osceola  Bar 

Luxora  (third  time) 

Gold  Dust 

Luxora  (fourth  time) 

Moving  into  winter  quarters 

Total 


Inspection. 

Surveys 

do 

do 

do   .... 

do 


Grand  total. 


Lubri- 
cants. 


967.15 
26.40 
99.83 
24.68 
23.49 
28.84 
8.04 


268.38 


26.85 
88.00 
25.12 
12.70 
5.76 


157.48 


12.79 
18.55 
20.29 
47.36 

39.22 
1.30 


134.51 


24.09 
87.13 
51.09 

9.56 
20.57 

3.44 


145.88 


183.95 


13.95 
2.00 
7.81 
9.15 
L55 


926.61 


Miscella- 
neous 
repairs. 


9459.23 
212. 12 
802.25 
197.89 
188.79 
281.77 
64.57 


2,166.62 


256.86 
874.60 
249.60 
126.17 
57.27 


1,564.40 


230.38 
209.86 
814. 17 
783.46 

607.37 
20.07 


2,115.31 


Hire  of 
plant 


8334.95 

1,140.36 

325.48 

164.58 

74.68 


2,040.00 


285.25 
214.29 
820.80 
748.96 

620.20 
20.50 


2,160.00 


203.66 
813.97 
432.04 

80.86 
178.96 

29.10 


1,233.59 


40.88 

816.64 

39.17 

215.13 

6.03 

83.10 

23.57 

129.99 

23.72 

129.74 

48.27 

.265.09 

2.31 

12.70 

1,102.89 


271.85 

20.22 

8.03 

79.62 

53.42 


8,605.45 


4,200.00 


Total. 


96,276.46 
2,944.09 
8,512.02 
2,277.81 
2,002.80 
8,396.48 
897.20 


26.306.86 


8,22L12 
8,469.92 
2,602.15 
1,509.11 
759.06 


16,561.36 


2,188.82 
2,230.34 
8,280.81 
6,485.04 

6,828.49 
293.28 


19,806.78 


8,818.87 
5,490.57 
5,82L05 
1.127.53 
2,756.05 
557.70 


19,511.77 


5,713.84 
8,679.50 

772.88 
2,154.51 
2,411.96 
8,809.62 

839.47 


18,88L78 


7,237.12 
3,690.74 
8,262.61 
8,304.95 
1,90L91 
580.38 


120,946.26 
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Appendix  2  H. 

REPORT   OF  MR.  WM.  GERHi,  ASSISTANT   ENGINEER,  ON   EXPERIMENTAL  DIKE  WORK. 

Point  Pleasant,  Mo.,  December  SO^  1899. 

Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  of  experi- 
mental dikes  party  from  the  26th  of  May  to  the  30th  of  December,  1899. 

Ol)eying  your  instructions,  I  arrived  at  Memphis,  Tenn.,  on  tbe  26th  of  May,  and 
immediately  commenced  preparing  the  plant  for  this  work. 

PLANT. 

Bargen. — Five  barges,  120  feet  long,  30  feet  wide,  and  6  feet  deep,  loaded  with  lum- 
ber, piling,  brush,  poles,  wire  strand,  spikes,  and  bolts,  were  obtained  from  the 
United  States  Engineer  Office,  First  and  Second  districts,  Mississippi  River  Com- 
mission. Four  of  these  bai^ges  were  unloaded  and  equipped  with  ways  on  which  the 
dikes  were  built  and  from  which  the  dikes  were  launched  to  place  in  the  river. 

The  ways  were  placed  athwartship  of  the  barce  and  were  28  feet  long,  of  4  by  8 
inch  oak,  spaced  8  feet  centers,  and  had  a  slope  of  1  on  5.  In  order  to  get  the  ends 
of  the  ways  as  near  the  water  as  possible,  one  side  of  the  barge  and  deck  was  lowered 
3  feet,  giving  one-half  of  the  deck  a  sloi)e  of  1  on  5  from  the  center  of  the  barge. 
The  remaining  half  of  the  deck  was  not  changed.  The  ^ays  were  placed  on  the 
sloping  deck  and  their  ends  were  14  inches  from  the  water  .when  the  bai^  was 
unloaded.    The  other  ends  of  the  ways  were  about  30  inches  above  the  deck. 

All  of  the  barges  were  calke<l  and  repaired  above  the  water  line,  brac^  on  the 
inside,  and  the  decks  were  repaired.  These  repairs  were  completed  on  the  25th  of 
July. 

Five  barges,  for  field  work,  were  chartered  at  $2.50  per  day  each.  Two  of  these 
were  owne<l  by  the  New  St.  Louis  Sand  Company,  of  St.  Louis,  Mo.,  and  the  other 
three  by  Messrs.  John  Bell  &  Sons,  of  Leavenworth,  Ind.,  and  were  delivered  at  New 
Madrid,  Mo.,  to  the  Government,  on  the  Ist  of  August.  • 

Pile  drivers. — Two  old  pile  drivers,  Nos.  21  and  61,  were  obtained  from  the  dredge 
fleetj  the  hulls  were  calked  above  the  water  line,  the  machinery  overhauled  and 
repaired.  These  were  found  to  be  unserviceable,  as  their  machinery  was  not  of  suffi- 
cient power  nor  of  proper  design  to  handle  them  in  the  current  at  Point  Pleasant, 
Mo.,  crossing.  They  were, used,  however,  until  the  6th  of  September,  when  pile 
driver  No.  4,  borrowed  from  Capt.  Edward  Burr,  Corps  of  Engineers,  St  Louis,  Mo., 
was  received. 

(^larierboots. — Quarterboat  No.  156  was  obtained  from  the  United  States  Engineer 
Office,  Third  district,  Mississippi  River  Commission,  and  was  received  at  Memphis 
on  the  25th  of  July.  Quarterboat  No.  5,  with  a  complete  outfit  for  120  men,  was 
borrowed  from  Captain  Burr  and  was  received  at  the  works  on  the  12th  of  October. 

Toivboats, — ^The  towboat  T.  II.  Davis  was  chartered  at  $33.33  per  day.  This  boat  is 
145  feet  long,  30  feet  beam,  and  has  four  boilers  38  inches  in  diameter  by  26  feet  long, 
and  engines  18  inches  in  diameter  by  6  feet  stroke.  She  also  had  a  sumcint  supply 
of  lines,  rachets,  chains^  etc.,  for  the  proper  handling  of  a  tow.  It  required  a  boat 
of  this  power  to  tend  this  outfit. 

All  01  the  alterations  and  repairs  to  plant  were  completed  on  the  Ist  of  August, 
and  the  total  cost  was  $4,096.29. 

material. 

Stone  was  obtained  by  contract  from  Mr.  Fred  Hartw^  at  $1.98  per  cubic  yard 
delivered  on  barees  at  the  works.  It  was  quarried  and  loaded  at  Grand  Tower,  111., 
and  was  retained  on  contractor's  barges  until  placed  in  the  work. 

Brush  and  poles  were  obtained  by  contract  from  Messrs.  Hunter  and  Frev  at  $0.98 
per  cord  for  brush  and  $1.50  per  cord  for  poles  delivered  on  Government  barges  at 
the  brush  camp. 

Lumber  was  obtained  by  contract  from  Mr.  F.  L.  Peck  at  $10.50  per  1,000  feet 
B.  M.,  delivered  on  Government  barges  at  Hathaway,  Tenn. 

Wire  strand  was  on  hand,  being  left  over  from  the  previous  year. 

Wire,  wire-rope  clamps,  spikes,  nails,  bolts,  and  piling  were  obtained  by  contract 
from  various  parties. 
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CX)N8TRUCT10N    OF   J)IK£». 

On  the  4th  of  August  all  of  the  material  had  been  loaded  on  the  bai^e^;  most  of 
The  oatfit  had  been  assembled.  The  tow,  consisting  of  ten  pieces,  was  made  up  and 
Wft  Memphis  on  the  5th,  arriving  at  Point  Pleasant  Mo.,  at  noon  on  the  8th.  The 
deet  was  placed  and  dike  construction  was  l)egun  at  once. 

The  dikes  were  built  as  follows: 

First.  A  triangular  frame  of  gum  or  sycamore  lumber  was  made  as  show^n  on  the 
•letai)  drawing  transmitted  herew^ith  (plate  62),  the  height  of  the  frames  varying  with 
the  depth  of  Uie  water,  the  tops  of  the  frames  being  at  mean  low  water. 

Second.  The  frames  were  set  up  on  the  ways,  spaced  6  feet  8  inches  centers,  and 
bolted  together.    One  section  when  completea  was  115  feet  long. 

Third.  The  floor  was  next  built  by  placing  seven  rows  of  large  poles  on  top  of  the 
bottom  timbers  of  the  frames.  The  poles  in  each  row  were  wired  together,  so  as  to 
m&ke  one  continuous  pole,  and  were  also  wired  to  each  frame.  On  top  of  these  the 
sTToand  poles  were  placed.  Small  loose  brush  was  placed  on  top  of  ana  wired  to  the 
^rround  poles  below  the  back  frame,  so  as  to  form  a  mat.  Heavv  loose  brush  was 
placed  under  the  rock  pile  to  prevent  the  rock  from  falling  througn. 

Fourth.  The  rock  ballast  was  placed.  The  amount  of  rook  required  varied  from 
0.2  to  0.35  cubic  yards  per  hnear  foot  of  dike,  depending  on  the  velocity  of  the  cur- 
rent and  the  depth  of  water.  The  back  side  of  the  rock  pile  was  covered  with  heavy 
bmsb,  well  wired  to  the  structure  to  prevent  the  rock  from  moving. 

Fifth.  The  screen  brush,  placed  as  close  together  as  possible,  was  nailed  to  the 
structure,  all  openings  being  filled  with  smaller  brush.  Three  row^s  of  large  stringer 
poles  were  placed  next  on  top  of  the  screen  brush.  The  poles  in  each  row  were  wired 
together  and  to  each  frame  and  extended  throughout  the  whole  length  of  the  struc- 
ture, strengthening  it  longitudinally.  In  order  to  facilitate  the  tying  of  the  anchor 
cables,  loops  were  made  of  f-incb  wire  strand,  well  fastened  to  tne  structure  while 
the  baiige  was  at  the  bank. 

Sixth.  The  section  being  completed,  the  barge  was  towed  to  the  proper  location, 
where  the  anchor  piling  had  been  driven.  The  cables  were  fastened  to  the  loops  by 
means  of  square  knots,  and  the  structure  was  launched  from  the  barge  to  place  m  the 
river. 

The  anchor  piles  were  four  in  number  for  one  section,  placed  on  a  line  30  feet  above 
and  parallel  to  the  dike  line,  and  had  a  penetration  of  at  least  15  feet.  These  were 
broken  off  at  a  point  not  less  than  8  feet  below  mean  low  water  after  the  dike  was 
completed. 

The  anchor  cables  were  f-inch  wire  strands,  fastened  to  the  pile  about  5  feet  above 
its  point,  and  32  cables  were  required  to  hold  one  section  when  the  velociU'  of  the 
current  was  high  and  the  water  deep.  In  shallow  water  and  low  velocity  of  current 
only  16  anchor  cables  were  required. 

The  dike  was  made  continuous  by  sinking  the  sections  on  a  straight  line,  the 
shore  end  of  one  section  joining  or  slightly  overlapping  the  channel  end  of  the  pre- 
ceding section. 

POINT  PLEASANT,  MO.   (79),  CROSSING. 

During  the  season  of  1898  two  dikes  of  similar  construction,  about  3,800  feet  apart, 
were  placed  here,  located  as  shown  on  the  maps  transmitted  herewith  (plates 
6>10  A).    During  this  year  four  additional  dikes  were  placed  here. 

It  was  found  difficult  to  drive  the  anchor  piling  on  account  of  the  high  velocity  of 
the  current  and  the  great  depth  of  water.  The  velocity  of  the  current  was  more 
than  6  feet  per  second,  and  the  depth  of  water  w^as  from  22  to  30  feet.  The  velocity 
of  the  current  increases  as  the  river  falls,  which  is  shown  by  the  high  and  low  water 
slopes  ait  thisjpoint  The  high-water  slope  per  mile  from  Point  Pleasant  (79  K)  to 
Tiptonville,  Tfenn.  (86  L),  is  0.267  feet,  and  the  low-water  slope  is  0.901  feet.  The 
latter  is  grater  than  at  any  other  point  below  Cairo,  111.  Upon  the  receipt  of  pile 
driver  No.  4  no  more  delay  was  caused  by  the  failure  to  drive  piling. 

Another  great  difficulty  was  found  in  launching  the  structure  to  its  place  in  the  • 
river.  Two  sections  broke  in  two,  dumped  their  loads,  broke  the  anchor  cables,  and 
floated  away.  The  structure  was  then  strengthened  and  built  in  accordance  with 
the  detail  drawing  herewith  (plate  51),  and  no  more  broke,  but  several  got  away  by 
breaking  the  anchor  cables,  although  double  the  estimated  number  of  cables  were 
used. 

In  this  depth  of  water  and  high  velocity  of  current  it  was  difficult  to  make  close 
connections,  and,  therefore,  the  dikes  had  to  be  reinforced  in  a  number  of  places  by 
placing  other  sections  below  the  openings  to  prevent  erosion  between  the  ends. 

Borne  delay  was  also  caused  by  the  failure  of  contractors  to  deliver  material 
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promptly.  Several  days  were  lost  waiting  for  stone,  and  a  force  was  employed  for  a 
perioa  oi  two  weeks  cutting  brush.     Labor  also  was  scarce  and  of  an  inferior  quality. 

At  the  end  of  each  dike  the  bank  was  revetted  by  the  placing  of  a  fascine  mat. 
The  mats  were  each  about  60  feet  long  by  40  feet  wide  and  9  inches  thick,  and 
extended  from  the*top  of  the  bank  to  the  foot  of  the  slope,  or  to  deep  water.  The 
bank  was  graded  to  a  slope  of  1  on  3  before  the  mat  was  placed.  The  mat  was 
entirely  covered  with  a  layer  of  stone  about  8  inches  thick,  and  the  dike  was  con- 
tinued up  the  slope  and  connected  with  the  mat.  At  Point  Pleasant  96  squares  of 
bulk  work  were  placed. 

Sixty-six  hundred  linear  feet  of  dikes  were  built  here,  including  230  linear  feet 

E laced  on  the  cliannel  end  of  Dike  No.  98-1,  and  also  460  linear  feet  built  to  repair 
)ike  No.  99-4  which  was  damaged  by  steamboats  running  over  it.    About  600  linear 
feet  were  lost. 

The  work  laid  out  at  Point  Pleasant  was  completed  on  the  Slst  of  October  and  the 
outfit  was  moved  to  Cherokee  Crossing. 

SUMMARY   OP  RESULTS   AT  POINT  PLEASANT  CROSSING. 

On  the  8th  of  August,  when  the  New  Madrid  gauge  read  13  feet,  the  direction  of 
the  current  was  from  a  point  about  300  feet  above  the  Point  Pleasant  Light  to  the 
bar  at  the  location  of  Dike  No.  99-2,  causing  the  bank  to  cave  from  there  down  to 
the  foot  of  the  bar.  The  volume  of  water  then  divided  into  two  channels,  one  to 
the  left  and  the  other  to  the  right  of  Dike  No.  98-2.  As  the  river  fell  the  current 
continued  further  down  the  Missouri  shore  and  struck  the  bar  between  Dikes  99-1 
and  99-2.  After  these  two  dikes  had  been  placed  the  bar  stopped  caving,  and  a 
large  per  cent  of  the  dischai^e  passed  to  the  right  of  Dike  No.  98-2  and  struck  the 
lower  end  of  the  Point  Pleasant  bar  causing  it  to  cave,  but  that  portion  of  this  bar 
opposite  the  dikes  was  not  cut  away  because  of  van  underlying  stratum  of  gravel. 
Dikes  Nos.  99-4  and  99-3  were  placed,  to  still  further  reduce  the  discharge,  to  the 
left  of  Dike  No.  98-2. 

The  following  results  were  noted  on  the  1st  of  November: 

First.  The  entire  prevention  of  bank  erosion  of  the  bar. 

Second.  The  discharge  to  the  left  of  Dike  No.  98-2  was  reduced  and  the  channel 
became  very  narrow  and  crooked. 

Third.  The  discharge  to  the  right  of  Dike  No.  98-2  was  increased,  but  since  the 
location  of  the  gravel  reef  was  such  as  to  cause  a  low  velocity  of  current  below  it,  all 
of  the  sand  washed  from  the  top  of  the  bar  over  it  was  deposited  there.  This  crowded 
the  channel  downstream  and  thence  it  spread  out  into  several  channels. 

Fourth.  The  water  was  considerably  deepened  at  the  channel  ends  oi  the  dikes. 

Fifth.  There  was  some  fill  below  the  dikes,  but  since  the  river  fell  continually  and 
very  slowly,  the  water  was  almost  clear,  and  it  carried  a  very  small  amount  of  mate- 
rial in  suspension  to  be  deposited. 

CHEROKEE  CROSSING    (89). 

The  project  here  consisted  of  placing  a  dike,  1,500  feet  long,  to  close  the  chute  along 
the  bank  and  the  well-defined  right-hand  channel.  A  second  dike,  600  feet  long, 
was  placed  about  600  feet  below  to  reenforce  Dike  No.  1,  as  shown  on  the  map  trans- 
mitted herewith  (plates  16, 16 A). 

The  plant  was  moved  to  this  place  on  the  2d  of  November,  and  the  first  section 
was  sunk  on  the  3d.  The  deptn  of  water  on  the  dike  lines  was  from  5  to  9  feet, 
except  in  the  chute,  where  the  depth  was  from  18  to  25  feet.  The  velocity  of  the 
current  was  not  high,  the  low-water  slope  from  Tiptonville  (86  L)  to  Stewarts,  Mo. 
(90  R),  being  0.54  foot  per  mile;  and  consequently  it  was  not  difficult  to  drive  the 
piling  or  to  launch  the  sections  of  the  dikes  and  make  good  connections.  Only  one 
section  failed  to  connect,  and  this  was  made  good  by  placing  a  short  section  below 
the  opening,  so  as  to  lap  both  of  the  upper  sections. 

The  bottom  of  the  deep  chute  consistcKi  of  mud,  and  the  section  placed  there  settled 
about  4  feet.  This  part  of  the  dike  was  reenforced  by  placing  below  it  another  sec- 
tion built  of  higher  frames. 

Twenty-three  hundred  and  twenty  linear  feet  of  dikes  were  placed  here,  including 
one  section  which  left  the  barge  prematurely  and  lodged  below  Dike  No.  2.  The 
bank  at  the  ends  of  the  dikes  was  protected  in  the  same  maimer  as  at  Point  Pleasant, 
and  48  squares  of  bank  work  were  placed. 

The  work  here  was  completed  on  the  80th  of  November,  when  operations  were 
suspended  and  the  fleet  taken  to  West  Memphis,  Ark.,  and  laid  up  with  the, dredge 
fleet.  Considerable  delay  was  caused  by  the  scarcity  of  labor,  and  five  days  were 
lost,  three  by  wind  and  ram  and  two  days  by  the  failure  of  contractor  to  deliver  stone. 
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8XJMMABY  OF  RESULTS  AT  CHEROKEE  CROSSING. 

The  results  attained  on  the  Ist  of  December  were: 

First.  The  discharge  through  the  chute  was  greatly  decreased,  the  velocity  of  the 
'nrenl^beine  very  low  after  the  dikes  were  placed. 

Second.  The  bar  stopped  caving. 

Third-  The  velocity  of  the  current  increased,  and  the  water  deepened,  at  the  chan- 
>fl  ends  of  the  dikes. 

Fourtli.  There  was  some  fill  below  both  dikes,  and  the  chute  showed  a  tendency 
0  narrowing. 

SURVEYS. 

A  survey  party  consisting  of  an  instrument  man,  a  recorder,  a  leadsman,  and  three 
^arsmen  was  employed  in  connection  with  this  work.  Three  surveys  of  the  chan- 
nel in  the  vicinity  of  the  dikes  were  made  per  week,  both  at  Point  Pleasant  and 
.herokee  crossings. 

Transmitted  herewith  is  a  table  (No.  23)  showing  the  cost  of  field  work  in  detail 
md  the  quantities  of  material  required  per  unit.  A  total  of  8,920  linear  feet  of  dikes 
were  built  during  this  period,  at  a  cost  of  $39,088.97.  The  cost  per  linear  foot  was 
M-38.  This  cost  is  lai^^e,  due  to  the  advanced  prices  of  material  and  to  the  cost 
■f  hire  of  plant  The  hire  of  plant  was  about  16  per  cent  of  the  total  cost  of  the 
Tork  and  the  actual  running  expenses  of  the  steamboat  were  12  per  cent  more,  mak- 
ing a  total  of  28  per  cent  for  these  two  items.  With  this  outfit  double  the  amount 
of  work  could  have  been  done  at  an  increased  labor  cost  of  about  40  per  cent  had 
labor  been  plentiful. 

The  total  number  of  days  actually  employed  building  dikes  was  ninety-two,  the  rate 

per  working  dav  being  97  linear  feet.    The  average  number  of  men  employed  per 

lay  was  91.    The  wages  paid  were  |30  per  month  and  subsistence  for  river  men  and 

arpenters'  helpers,  and  $25  per  month  and  subsistence  for  labor.     Self-subsisting 

labor  was  paid  $1.20  per  day  of  eight  hours. 

In  conclusion,  I  see  no  way  of  making  improvements  in  the  construction  of  these 
likes  except  to  increase  the  dimensions  of  the  lumber  for  the  high  dikes.  The  wire 
.strand  used  should  be  at  least  one-half  inch  in  diameter  and  pliable.  The  slope 
>A  the  ways  should  be  decreased  to  1  on  15,  then  the  dike  will  leave  the  barge  m 
almost  its  normal  position,  and  the  strains  on  the  anchor  cables  will  be  better  dis- 
tributed. The  danger  of  leaving  the  barge  prematurely  will  be  reduced  to  a  mini- 
mum. The  barge  will  have  to  be  drawn  from  under  the  structure  by  a  steamboat. 
The  conditions  at  Point  Pleasant  were  unquestionably  the  most  unfavorable  on  the 
lower  river  for  the  placing  of  these  dikes,  and  better  results  may  be  shown  after 
there  has  been  a  decided  rise  in  the  river. 
Respectfully  submitted. 

Wm.  Gerio,  Amstant  Engineer. 
Capt.  Mason  M.  Patrick, 

Corps  of  EngineerSy  U.  S.  A. 
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UsiTBD  States  Enoinebr  Ofpicb, 

iremphii,-Tenn.,  May  20,  1900. 
el:  I  have  the  honor  to  mibmitthe  following  report  of  operationBin  the  Fii 
ind  dietricts,  improving  Miesiseippi  River,  for  the  yearending  April  30, 19( 
iret  district  extends  from  Cairo,  111.,  to  the  foot  of  Island  No.  40,  a  'listan 
ilea,  and  includea,  in  addition,  the  levee  work  on  the  right  bank  of  the  M 
River  above  Cairo  as  far  aa  Commerce,  Mo.,  a  distance  by  river  of  '<i5  mill 
lea  the  worka  of  bank  revetment  at  Columbus  and  Hictman,  Ky.,  and 
drid  and  CamtheraviUe,  Mo.;  thn  avstematic  improvement  of  Pfuni  Poi 
Penneasec  and  Arkansas;  the  Upper  fit.  Francis  Levee  district,  and  part  of  tl 
t.  Fmncis  Levee  district  from  its  initial  point  to  theone  hundred  and  thirt 
ilepost. 

jcond  district  extends  from  the  foot  of  Island  No.  ,40  to  the  month  of  Whi 
distance  of  176  miles;  but  for  convenience  the  limit  of  jurisdiction  over  tl 
1  the  left  bank  has  been  placed  at  the  Coahoma-Bolivar  County  line  (;*&')  L. 
ivees  on  that  bank  below  that  line  belonging  to  the  Third  district.  With 
nd  district  are  included  the  bank- revetment  works  at  Memphis,  Tenn.,  ai 
d  Bend  and  Helena,  Ark.;  the  improvement  of  Wolf  River,  Tennessee;  tl 
tiver  and  Upper  Yazoo  Levee  distncts,  and  the  lower  part  of  the  Lower  f 
Levee  district. 

FIB8T  ntsTRicT  (Cairo  to  foot  of  Island  No.  40,  220  miles). 

Irtw,  Ky.  {tl  miU»  behw  Cairo,  £.).— In  1889  and  1890  some  revetment  woi 
e  here  with  funds  provideil  by  special  appropriations.  The  object  of  tl 
8  to  stop  the  caving  of  the  river  bank  along  the  city  front.  The  project  f 
:  conl«mplated  the  construction  of  5  B[>ur  dikes  resting  on  sill  mattressc 
2,  4,  and  5  were  completed  and  the  sill  mattress  of  Dike  3,  work  beii 
by  the  exhaustion  of  the  appropriation.  This  work  protects  about  2,2^ 
it  of  bank,  and  has  aocom^hsKed  the  object  for  which  designed.  It  is  st 
ndition.  Some  slight  caving  has  occorreil  in  recent  years  between  the  dik 
w  Dike  6,  where  the  bank  is  unprotected,  hut  no  additional  work  is  requin 
It. 

in,  Ky.  (S6  milet  below  Cairo,  L.). — The  work  at  this  locality  is  designed 
further  caving  of  the  river  bank  above  the  cit^  and  along  the  city  front,  ai 
ied  on  with  funds  provided  bv  special  appropriationa.  In  1889  a  mattress 
id  stone,  930  feet  long,  was  placed  along  the  bank  in  front  of  the  city.  1 
I  was  supplemented  by  jjaving  the  bank  above  low  water  with  riprap.  Th 
8  been  repaired  at  various  times,  and  in  1894  was  extended  downstream 
of  630  feet,  making  the  total  length  of  continuous  revetment  now  in  pla^ 
t. 

the  high  water  of  1S99  subsided  it  was  noticed  that  a  serious  washout  hi 
ice  in  the  upper  part  of  the  bank  at  about  the  middle  of  the  work  done 
his  washout  was  caused  by  concentrated  surface  drainage  and  was  subs 
enlarged  by  eddy  action.  As  the  further  enlargement  of  this  hole  wou 
the  permanency,  of  the  existing  bank  revetment,  the  matter  waa  reported 
mission  in  June,  1899,  and  they  allotted  for  repairs  the  sum  of  $6,000  fro 
8  made  available  by  the  sundry  civil  act  of  March  3,  1899.  The  project  fi 
>airs  contemplated  the  construction  of  a  crib  dike  founded  on  a  sill  mattre 
IE  hole  to  stop  the  eddy  action  and  the  revetment  of  the  banks  of  the  ho 
eceasary  to  prevent  further  caving.  This  project  waa  carried  out,  the  woi 
!gun  December  19  and  being  completed  January  29.  The  field  cost  w. 
I.  (Further  details  of  the  season's  work  will  be  found  in  the  report 
:  Engineer  Rees. ) 

mk  revetment  at  Hickman  is  now  in  good  condition,  and  no  additional  woi 
nplated. 
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New  Madrid f  Mo.  {71  miles  below  CairOy  R.), — ^The  work  at  this  point  has  been  doue 
under  special  appropriations,  and  is  for  the  purpose  of  preventing  the  caving  of  the 
river  bulk  along  the  city  front.  This  has  been  accomplished  by  the  construction  d 
a  continuous  revetment  of  the  standard  type,  fascine  river  mattress  250  feet  wide,  and 
upper  bank  paving  of  riprap.  Nine  hundred  feet  of  this  revetment  were  built  in 
1893,  700  feet  were  added  in  1894,  500  feet  more  in  1896,  and  1,550  feet  more  in  189a 

In  the  sundry  civil  act  of  March  3,  1899,  the  sum  of  $40,000  was  appropriated  for 
the  completion  of  the  revetment  work  at  this  place.  With  this  amount  it  was  pro- 
posed to  continue  the  revetment  work,  constructing  it  in  the  same  manner  as  in  the 
previous  years,  and  to  repair,  where  necessary,  the  work  already  in  place.  Woik 
was  begun  November  26  and  completed  January  29.  The  revetment  ^as  extended 
downstream  with  work  of  the  standard  tvpe,  facsine  river  mattress  275  feet  wide, 
and  the  riprap  paving  of  the  upper  bank  carried  to  the  25-foot  sta^e.  The 
river  mattress  constructed  was  900  feet  long,  but  it  lapped  by  about  50  feet  over 
the  end  of  the  previous  work.  Two  small  connecting  mattresses  were  placed,  one  it 
Dry  Bayou,  at  the  head  of  the  exising  revetment,  and  the  other  at  the  mouth  if 
Cypress  Drain,  below  the  work,  both  intended  to  prevent  damage  to  the  bank  \f 
sunaoe  draina^.  Along  that  part  of  the  city  front  used  for  landing  purposes  tie 
bank  pavinff  rormerly  put  in  had  been  damaged  by  boats.  This  was  removed,  tte 
^bank  grade?  and  repaved,  the  paving  being  extended  to  the  top  of  the  bank.  Tie 
field  cost  of  the  season's  work  was  $^,192.05.  (Further  details  will  be  found  in  tie 
report  of  Assistant  Engineer  Rees. ) 

The  total  length  of  tne  New  Madrid  revetment  is  now  about  4,500  feet  and  is  allin 
^ood  condition.  This  covers  the  entire  city  front  and  extends  below  it,  and  unlas 
it  is  intended  to  continue  this  work  as  part  of  the  systematic  bank  protection  of  tie 
entire  river  no  further  extension  is  necessary. 

CarulhersvilUy  Mo.  (110  miles  beUrtc  Cario,  R.). — ^The  work  done  here  is  intended t> 
prevent  the  caving  ol  the  river  bank  along  the  city  front  and  is  carried  on  undo* 
special  appropriations.  The  bank  had  been  caving  slowly  for  some  years,  but  Bi 
1897  this  caving  became  quite  rapid. 

The  sundry  civil  act  of  July  1,  1898,  appropriated  $20,000  to  be  used  in  protectiv 
the  bank  at  and  near  the  town  of  Caruthersviile,  Mo.  The  appropriation  being  insf 
ficient  to  protect  the  entire  front  of  the  town  by  a  continuous  revetment,  it  was  pi>- 
posed  to  construct  with  it  four  brush  and  pole  crib  dikes  similar  to  those  successful 
used  in  Memphis  Harbor,  the  dikes  being  placed  about  450  feet  apart,  center  to  ca- 
ter, and  having  a  standard  mattress  foundation  120  feet  long  bv  250  feet  wide.  On 
account  of  various  unavoidable  delays  it  was  late  in  the  season  before  work  could  be 
begun,  and  the  river  rising  soon  afterwards  caused  a  cessation  of  the  work.  All  foir 
sill  mattresses  had  been  built  and  sunk,  but  the  crib  work  of  only  one  of  the  diiss 
had'been  started,  and  work  on  that  was  stopped  when  it  was  only  half  completed 

The  sundry  civil  act  of  March  3,  1899,  appropriated  $35,000  for  rectifying  me  bask 
at  and  near  Caruthersviile.  With  the  additional  funds  thus  made  available  it  ^vas 
proposed  to  change  to  the  continuous  type  of  revetment  work  by  joining  the  ill 
mattresses  of  the  previous  season  with  new  mattresses,  grading  and  pavinc  tiie 
whole  bank,  and  continuing  this  character  of  work  downstream  as  &ir  as  the  funds 
would  permit.  Work  was  begun  August  26.  Four  river  mattresses  were  constructed, 
three  of  them  between  and  lapping  on  the  sill  mattresses  of  the  previous  season  and 
one  below  the  fourth  of  these  sill  mattresses.  The  bank  was  then  graded  and  paved 
in  the  usual  way.  The  old  crib  of  the  previous  season  had  been  sunk  in  an  unfin- 
ished condition  and  had  been  seriously  damaged  by  hiffh  water  and  had  caused  a 
violent  eddy  below  it  which  had  cut  into  the  bank  and  had  left  this  crib  stickiDf 
out  on  a  pronounced  salient.  The  damaged  crib  was  cut  away  above  low  water  and 
the  paving  at  and  near  the  salient  was  carried  to  the  top  of  the  bank.  No  difllcui- 
ties  were  met  with  except  the  slowness  of  the  contractor  in  delivering  stone.  The 
field  cost  of  this  season's  work  was  $32,931.19.  (Further  details  will  be  found  in  the 
report  of  Assistant  Engineer  Nolty . ) 

There  is  now  in  place  a  standard  continuous  revetment  1,890  feet  lon^,  all  in  good 
condition,  but  should  any  funds  be  available  in  future  it  will  be  advisable  to  con- 
tinue the  paving  to  near  the  top  of  the  bank.  In  one  or  two  places  the  permanency 
of  the  revetment  work  is  thr^tened  by  surface  drains,  but  the  city  authorities  are 
expected  to  take  the  necessary  steps  to  prevent  further  damage  from  this  cause. 

Plum  Point  Reach  {147  to  186  miles  below  Cairo). — The  works  of  improvement  in 
this  reach  have  extended  from  above  Daniels  Point  to  near  Craighead  Point, 
Arkansas,  a  distance  of  about  20  miles  (151-171),  and  have  been  carried  on  with 
allotments  from  appropriations  for  the  general  improvement  of  the  river.  The  opera- 
tions have  been  fully  described  in  previous  reports.  In  general  terms,  the  work 
done  has  been  the  protection  of  caving  banks  by  the  construction  of  63,000  lin^r 
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revetment  now  in  place,  the  closure  of  Gold  Dust  Chute  by  m 
td  a  bniah  uid  stone  d&m,  and  the  closure  of  Osceola  and  Bullertc 
)f  pile  dikea,  and  the  construction  of  a  levee  along  the  left  bank  i 
tie  the  water  to  the  river  bed.  The  result  of  these  works  has  bee 
:  in  depth  over  the  crossingB  in  Plum  Point  Beach  during  extrem 

the  funds  made  available  by  the  sundry  civil  act  of  March  S,  ISS 
allotted  to  this  reftch  (60,000,  which  it  was  proposed  to  exp 

Lg  points: 

Point,  repaira  to  revement 

re  Bend,  revetment  work 

iHt  Dam,  repairs 

lepaiiB  and  contingencies 

dition  to  the  above,  the  Conunisnon  in  November  mode  a  further  i 
or  repai™  to  the  revetment  at  Osceola  and  Bullerton  bats. .  Thes* 
balance  of  former  allotments  were  expended  in  the  following  ma 
U  Poinl,  ArkantiiB  {!6t  R. ).— The  object  of  this  revetment,  8,800 

is  to  maintain  a  Gzed  direction  of  approach  to  the  bend  next  bel 
un  in  1889  by  therevetmentof  5,300teetof  bank.  This  wassubse( 
onsideiable  dam^.  both  ends  being  washed  away,  and  had  to 
us  times.  In  1895  tne  existing  revebnent  was  extended  upetreaii 
a  break  occurred  just  below  the  junction  of  the  new  and  old  work 
e  was  constructed  to  protect  this  point.  This  crib  was  never  cod 
rtially  accomplished  its  object, 

e  beginning  of  this  season  the  condition  of  the  revetment  was  as  f( 
art  ol  the  work  down  to  the  dike,  a  distance  of  6,200  feet,  was  all  i 
the  crib  dike  was  in  fair  condition,  but  a  tendency  had  been  sh 
lie  point  behind  this  dike.  For  the  next  1,400  feet  the  upper  ban 
Ximptetely  gone,  the  bank  having  receded  into  the  form  oi  pocke 
ween  them.  The  bank  for  the  next  1,100  feet  was  in  good  condii 
me  a  deep  pocket  700  feet  long.  Below  this  for 400  feetthesubaq 
upper  bonk  paving  to  the  14-foot  ^tage  was  in  good  condition,  but 
lie  paving  was  gone,  the  river  having  cut  in  behind  the  revetmen 
g  tue  season  the  following  repairs  were  made:  The  1896  dike  wt 
Its  shore  end  and  a  stone  dike  was  built  along  the  axis  of  the  pi 
the  high  bank.  Along  the  stretch  of  failing  revetment  two  largt 
ilt  in  tne  two  deepest  pockets  to  destroy  the  eddies,  and  all  the  si 
lened  by  being  heavily  paved  up  to  the  top  of  the  bank  and  by  '. 
mattresses  built  along  their  flanks.  The  lower  700-foot  pocket 
and  at  this  point  the  only  repairs  made  were  the  construction  of 
tress  and  the  paving  of  the  bank  at  the  upper  end  of  the  pocket  t 
iargingin  this  direction.     The  lower  stretch  of  the  work,  where 

disconnected  with  the  shore,  was  repaired  by  the  conetructioi 
iching  from  the  top  of  the  existing  revetment  well  into  the  bank, 
brush  and  heavily  paved,  and  was  placed  on  a  sill  mattress  to  pr 
e  overfaU,  The  field  cost  of  the  work  was  $17,823.79.  (Further 
i  in  the  report  of  Assistant  Engineer  Nolty. ) 
rt  Bend,  Tennaue  (163-167,  L.). — The  revetment  work  in  this  her 
Deer  Chute  and  extends  to  the  Gold  Dust  dikes,  there  beln^,  b 
ted  in^rval  of  3,800  feet  Two  thousand  six  hundred  and  nine 
resB  work  were  constructed  in  1882  just  below  Forked  Deer  Chut 
fts  resumed,  and  was  continued  in  1893  and  1694,  the  revetmeni 

beginning  3,S0O  feet  below  the  foot  of  the  1882  work  and  extet 
distance  of  16,540  feet.  All  of  this  work,  except  6,800  feet  at  thi 
'■  old  woven  type  of  mattress;  that  length  is  revetted  with  the  st 
ttress  300  feet  wide.  The  1882  work  and  the  interval  below  it  ai 
a  sand  bar,  which  has  grown  until  it  laps  over  the  head  of  the  1) 
the  subsidence  of  the  flood  of  1898  it  was  found  that  five  faults 
this  work,  three  in  the  upper  bank  work  above  the  limit  of  pavi 
mction  of  the  mattress  work  with  the  paving.  During  the  seasoi 
est  of  these  only  had  been  repaired,  when  the  rising  nver  caused 
At  the  beginning  of  the  present  season  these  faults  still  exists 
les  had  developed.  Most  of  these  faults  are  due  le  the  failure 
^etment  at  the  junction  of  the  subaqueous  mattresses  with  the  pav 
ere  repaired  by  constructing  connecting  mattresses  lapping  over 
lepanng  the  bank.    The  other  faults  were  at  the  top  ot  the  i 

BUG  1900 300 


4786      BBPOET  OF  THE  tHIKF  OF  ENGINEEBft,  U.  8.  ARMT. 

9crom  these  small  stone  dikes  were  boilt  to  check  the  coment  The  field  cost  of  this 
work  was  $10,379.37.  (Further  details  will  be  found  in  the  report  of  Assistaat 
EnsineerNolty.) 

tletdien  Bmd^  Arkanm  {169-161,  R, ). — ^This  bend  has  been  caving  for  manv  yeas. 
Some  6,000  feet  of  revetment  work  was  done  here  in  1884.  This  was  of  the  oid-«t  jie 
work  and  all  of  it  has  since  been  destroyed  or  has  been  covered  by  more  recent  ccn- 
stnicdon.  Work  was  resomed  in  1888  and  in  this  and  the  following  year  two  Iob^ 
portions  of  bank  were  revetted.  The  upper  portion  began  2,500  feet  below  tke 
nead  of  the  1884  work  and  consisted  of  3,000  feet  of  continuous  revetment.  TU* 
lower  portion  began  3,800  feet  below  the  end  of  the  upper  portion  and  consisted  i*i 
four  sections,  each  1,100  feet  long,  separated  by  gape  of  300,  400,  and  500  feet,  hi 
1891  the  old  work  was  repaired  and  the  interval  between  the  portions  was  closed  by 
a  continuous  revetment  Other  repairs  were  made  from  time  to  time,  and  in  1895, 
the  gaps  having  shown  a  tendency  to  enlarge,  stone  groins  were  built  at  the  endsoif 
the  existing  sections  of  interrupted  revetment  The  end  of  the  lowest  section  Isd 
been  wash^  away  and  a  laige  pocket  had  been  cut  into  the  bank  by  the  resultii^ 
eddy.  Across  this  pocket  a  large  crib  dike  was  built  to  break  up  this  eddy.  In  lSt> 
another  dike  was  constructed  to  break  up  the  eddy  in  the  largest  gap.  In  additioi, 
2,600  feet  of  new  revetment  work  was  constructed  below  the  1895  dike.  T&s 
extended  the  work  to  a  total  length  of  17,700  feet  from  the  head  of  the  initial  w«k 
in  1884. 

Binoe  1896  the  caving  has  attacked  the  bank  actively  at  and  above  the  head  of  Ibe 
existing  work,  and  much  of  it  has  been  destroyed.  Tx>  prevent  or  delay  the  furtber 
destruction  of  this  work,  there  was  constructed  in  1898,  at  the  he^d  of  the  then  exit- 
ing work,  a  large  crib  dike.  During  the  high  water  of  1899  a  violent  eddy  was  creaed 
immediately  below  this  dike,  causing  the  bank  to  cave  into  a  laige  and  deep  pocfet 
and  destroying  all  that  was  left  of  the  1884  work. 

To  repair  this  a  large  fascine  mattress  was  constructed,  covering  the  floor  of  tiis 
pocket  and  lapping  over  the  sill  mattress  of  the  crib  above  and  the  still  intact  riier 
mattress  below  (1888  work) .  This  pocket  mattress  was  767  feet  long.  The  bankof 
this  pocket  was  then  graded  and  paved  in  the  usual  manner,  and  the  paving  of  tie 
bank  below  was  then  repaired  where  it  had  been  injured  by  the  violent  eddy  currat. 
The  dike  itself  had  been  damaged  and.  partially  undermined;  so  the  part  ab«re 
water  was  removed  and  the  point  thus  exposed  was  heavily  paved  to  the  top  of  tie 
bank.  The  bank  above  the  dike  was  caving  badlv,  and  to  check  this  the  work  -«.«< 
extended  upstream  about  325  feet  with  the  standard  revetment  The  field  cost  of 
this  work  was  $37,938.12.  (Further  details  will  be  found  in  the  report  of  Assistsat. 
Engineer  Nolty. ) 

Tne  revetment  of  this  bend  now  covers  a  distance  of  about  16,300  feet  and  is  in 
fair  condition.  The  bank  in  the  bend  above  the  work  is  still  caving  rapidly,  and  die 
existing  revetment  must  be  extended  or  else  constantiy  repaired  at  its  head  to  ]re- 
vent  its  destruction. 

Lower  end  of  Oiceola  Bcw  (168,  R,\. — ^The  revetment  along  the  lower  part  of  &is 
bar  was  built  in  1890  and  1891,  and  is  of  the  old  etvle  of  woven  mattress.  It  is  5,S0O 
feet  long.  The  change  in  the  low-water  channel  nas  caused  this  work  to  be  very 
seriously  attacked  by  the  current  at  low  water,  and  it  is  giving  away  just  at  the 
junctiofi  of  the  subaqueous  and  bank  work.  Another  cause  tending  to  the  deetnic- 
'  tion  of  this  revetment  work  is  the  soft,  porous  character  of  the  bank  and  the  forma- 
tion back  of  it  of  lakes  or  ponds  after  temporary  rises  in  the  river.  One  of  these 
faults,  developing  during  the  season's  work,  was  entirely  above  the  level  of  the  lirer 
at  the  time,  and  was  due  to  the  oozing  out  of  the  soft  material  of  the  bank  from  the 
seepage  of  water  from  these  lakes. 

Two  of  these  faults  were  repaired  in  1898,  but  at  the  b^inning  of  this  season's 
work  others  had  developed.  These  were  repaired  in  the  usual  manner,  by  building: 
connecting  mattresses  over  the  breaks  and  then  repaving  the  bank.  The  field  cot^t 
of  these  repairs  was  $9,299.57.  (Further  details  will  be  found  in  the  report  of 
Assistant  Engineer  Nolty. ) 

During  the  work  this  season  an  examination  was  made,  and  the  whole  of  this  old- 
style  work  was  found  to  be  badly  broken  up  at  and  below  the  low-water  line,  and  should 
the  river  continue  its  severe  attack  upon  it  this  portion  of  the  revetment  will  fail 
completely.  Just  after  the  completion  of  tne  repairs  above  mentioned  another  small 
fault  occurred,  but  the  rising  of  the  river  prevented  its  repair. 

CMd  Dust  Dam  (169,  L. ).— The  works  built  in  Gold  Dust  Chute  had  for  their  object 
the  closure  of  this  chute,  thus  confining  the  water  at  low  sta^  to  the  main  channel. 
In  this  they  have  been  sncceRsful.  These  works  have  consisted  of  a  series  of  pile 
dikes  at  the  head  of  the  chute  built  in  1882  to  1884;  pile  dikes  at  the  lower  end 
built  in  1889  between  Elmot  Bar  and  Island  30,  and  Island  30  and  the  Tennessee 
shore,  and  Qold  Dust  Dam. 
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This  Btmctore  iniu  from  Elmot  Bar  to  the  TenneBsee  shore  about  a  mile  and  three- 
qnartera  below  Gold  Dust  Landing.  It  was  built  in  1893.  It  at  once  began  to  settle 
and  repairs  were  made  in  the  fall  of  1894  and  again  in  1895.  At  the  b^nnine  of 
tbis  season's  work  its  condition  was  as  follows:  Near  the  Elmot  end  oi  "the  dam 
there  was  a  depression  about  100  feet  long  down  to  about  12  feet  on  the  gauge  (origi- 
nal height  of  dam  was  16  feet).  Then  for  450  feet  the  dam  was  completely  silted  up 
and  covered  several  feet  deep  with  accumulated  sand  and  gravel.  Then  for  about  a 
quarter  of  a  mile  the  dun  was  visible  and  intact,  though  settled  slightly  below  the 
original  level.  At  a  point  about  1,900  feet  from  the  Elmot  end  and  1,000  feet  from 
the  Tennessee  shore  &ere  was  a  break  in  the  dam  91  feet  wide  at  the  water  edge  and 
18  feet  deep.  From  this  point  to  the  Tennessee  shore  the  dam  was  intact,  but  had 
settled  somewhat.  The  shore  line  iust  below  the  Tennessee  end  of  the  dam  had 
been  cat  into  a  pocket  and  indicated  the  tendency  of  an  eddy  to  cut  behind  and 
around  the  end  of  the  dam.  Below  the  dam  from  the  break  to  the  Tennessee  shore 
there  was  a  pond  of  water,  in  one  place  as  much  as  60  feet  deep.  The  repair  work 
done  was  as  follows:  The  break  was  closed  bv  a  large  crib  built  on  a  sill  mattress 
vhich  lapped  on  the  connectinff  mattress  below  the  break  and  spread  out  in  a  fan 
ahape  above^  so  as  to  cover  the  Dottom  thoroughly.  This  crib  was  Duilt  in  the  shape 
of  an  arch  to  resist  better  the  pressure  that  the  water  would  bring  against  it  This 
crib  and  the  dam  near  it  were  brought  up  to  the  original  level,  16  feet  on  the  gauge. 
by  brush  work  and  paved  with  stone.  The  depression  in  the  Elmot  end  was  treated 
in  the  same  way.  The  pocket  in  the  Tennessee  shore  below  the  dam  wfts  covered 
▼ith  a  floor  mattress  to  prevent  deepening  and  the  bank  was  covered  with  a  light 
paving  of  brush  and  stone.  The  field  cost  of  these  repairs  was  $10,258.02.  (Further 
details  will  be  found  in  the  report  of  Assistant  Engineer  Nolty. ) 

Before  these  repairs  were  quite  completed  the  river  rose  sligntJy,  filling  up  the  pool 
above  the  dam  and  causing  a  head  of  water  on  the  upper  side  of  as  much  as  5  leet 
Under  this  head  the  new  crib  in  the  gap  was  pushed  somewhat  out  of  line  and  settled 
nearly  8  feet  Subsequently  the  work  was  submerged,  and  at  this  date  is  still  under 
vater.  It  has  been  reported  that  just  before  the  complete  submergence  of  the  dam 
a  new  break  occurred,  this  time  400  feet  toward  the  Elmot  shore  rrom  the  old  gap. 
This  seems  to  have  occurred  from  the  foundation  of  the  dam  being  pushed  completely 
oat  by  the  head  of  water^  leaving  the  dam  as  a  bridge,  which  of  course  rapidly  broke 
op.  The  whole  dam  bemg  stiU  under  water,  no  details  of  the  amount  of  damage  can 
be  given. 

Other  iDorks,  — ^In  addition  to  the  above  mentioned  places  in  Plum  Point  Reach  where 
nork  has  been  done  this  season  the  improvement  has  consisted  of  the  following: 

Tbe  closing  of  Osceola  and  Bullerton  chutes  by  pile  dikes,  built  in  1882  and  1883 
md  rapairea  since.  These  dikes  have  accomplished  their  purpose,  and  the  old 
channel  behind  Osceola  and  Bullerton  bars  and  the  chutes  leadmg  to  it  are  almost 
completely  silted  up  and  contain  water  only  at  high  stages. 

Tne  revetment  of  the  upper  part  of  Osceola  Bar,  built  in  1883  and  1895;  6,850  feet 
of  this  work  are  still  in  place  and  in  good  condition. 

The  revetment  of  Bullerton  Bar,  built  in  1883  and  repaired  in  1893  and  1894;  9,100 
feet  of  this  work  are  in  place  and  in  good  condition. 

Pile  dikes  at  Plum  Pomt  These  were  built  in  1883  and  1884  to  narrow  the  river. 
and  have  accomplished  their  purpose,  causing  the  growth  of  a  large  sand  bar. 

Levee, — ^This  was  built  in  1887  from  the  old  levee  back  of  Ashport  to  Plum  Point, 
a  distance  of  12  miles.  The  levee  was  broken  in  several  places  by  the  flood  of  1897, 
and  part  of  it  near  its  lower  end  has  caved  into  the  river. 

SBOOHD  DiBTBiCT  (foot  of  Island  No.  40  to  mouth  of  White  River,  175  miles) . 

HopefiM  Bendj  Arka/MOi  (£f7-fS0  miles  hdow  Caxro,  JR.) . — ^The  revetment  in  this 
bend,  now  about  16,200  feet  long,  extends  from  Mound  City  Landing  to  Hopefield 
Point,  and  was  constructed  from  funds  allotted  by  the  Commission  from  appropria- 
tions for  the  general  improvement  of  the  river. 

The  object  of  this  revetment  is  to  prevent  the  further  caving  of  this  bend  and  the 
oonseauent  growth  of  the  opposite  bank  and  the  encroachment  of  the  sand  bar  upon 
the  wharf  front  of  Memphis.  Work  was  begun  in  1882  and  was  continued,  except 
when  stopped  by  high  water,  until  1884,  9,600  feet  of  bank  being  revetted,  of  which, 
however,  1,600  feet  at  the  lower  end  were  destroyed  before  a  further  extension  of  the 
reivetment  was  made.  In  1887  this  work  was  extended  downstream  4,000  feet,  the 
width  of  mattresses  being  increased  from  140  feet,  used  in  the  previous  work,  to  200 
feet  In  1888  the  work  was  extended  to  the  Point  When  work  was  started  it  was 
hoped  to  hold  the  bank  about  in  the  position  it  occupied  at  that  time,  but  the  failure 
of  appiopziationa  at  critical  times  prevented  this,  and  before  the  revetment  reached 
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Hopefield  Point  the  bank  there  had  receded  by  cavinff  more  than  3,000  feet  Bepiirs 
have  been  necessary  from  time  to  time  both  to  the  sabaqueous  work  and,  in  1897  ad 
fiinoe,  to  the  bank  above  the  paving.  All  mattress  work  done  prior  to  1893  was  of  the 
old-style  woven  type,  and  as  this  had  given  sisne  of  deterioration  it  was  thou|ht 
necessary,  on  account  of  the  importance  of  holcung  this  point,  to  cover  it  with  ^e 
new  standard  fascine  mattress.  For  this  work  the  GommisBion  allotted,  from  die 
funds  made  available  by  the  sundry  civil  act  of  March  3,  1899,  the  sum  of  $60,000. 
Work  was  begun  in  August  and  completed  in  October.  Three  river  mattresses  d  a 
total  length  of  3,350  feet  were  built  and  sunk  over  the  previovTsly  existing  woien 
mattresses.  Several  small  connecting  mattresses  of  the  same  fasdne  tyne  were  bait 
where  necessary  along  the  inshore  edge  of  the  river  mattresses.  The  Dank  pa\i)g 
was  repaired  at  various  places,  and  a  small  crib  dike  was  built  from  the  top  of  ihe 
paving  to  the  top  of  the  bank  to  astdst  those  built  in  previous  years  in  prevening 
the  threatened  washout  at  this  place.  Around  the  pomt  at  the  extreme  lower  nd 
of  the  work  a  small  stone  dike  was  built  to  stop  the  tendencv  of  the  eddy  cnrrenito 
wash  this  point  awav  from  below.  The  total  field  cost  of  tne  work  was  |5i,54051. 
(Further  oetails  will  be  found  in  the  report  of  Assistant  Engineer  Rees.) 

Present  oonditum, — ^The  lower  6,000  feet  of  the  revetment  of  this  bend  is  all  in  gK>d 
condition,  the  mattresses  being  of  the  fascine  type  built  in  1893  and  1899.  Howe^i*, 
the  river  at  places  has  shown  a  tendency  to  cut  away  the  bank  above  the  top  of  the 
paving,  and  it  is  believed  to  be  desirable  to  extend  the  paving  to  the  top  of  the  bak. 
The  remainder  of  the  existing  revetment,  10,200  feet,  was  built  with  the  woven  fpe 
of  mattress  work,  but  this  portion  of  the  bend  is  not  now  subject  to  a  verv  seere 
attack  by  the  current  This  protection  has  proved  sufficient,  and  it  is  not  beli^eii 
that  any  very  extensive  repairs  are  required.  The  bank  around  the  point  at  the 
lower  end  of  the  work  has  shown  a  tendency  to  cave  back  slowly  from  eddy  acli>n, 
and  it  is  thought  that  an  extension  of  the  revetment  work  is  desirable  at  tins  p<sit. 

It  is  absolutely  necessary  for  the  existence  of  the  present  Memphis  wharf  fsnt 
that  Hopefield  Point  should  not  be  allowed  to  recede  larther. 

Wolf  River  {£30  miles  below  Cairo,  L, ).— This  work  is  carried  on  by  special  apvo- 
priations,  and  its  object  is  to  keep  the  channel  of  this  river  navigable  during  the  iw- 
water  season  as  far  as  the  county  bridge,  about  2^  miles  above  the  mouth  of  the 
river.  The  channel  of  this  river  for  the  lower  2,000  feet  is  through  the  Memjhis 
sandbar. 

The  river  and  harbor  act  of  June  3,  1896,  made  available  for  the  improvanezii  of 
this  stream  the  sum  of  $35,000.  The  approved  project  provided  for  dredging  ind 
the  removal  of  sunken  logs,  snags,  and  otner  obetructiona  An  attempt  was  wm  to 
have  this  work  done  by  contract,  but  during  the  progress  of  the  work  so  many  unex- 
pected difficulties  presented  themselves  that  justice  to  the  contractor  required  the 
termination  of  the  contract,  which  was  done  May,  1898,  after  about  30,000  cubic  yards 
of  material  had  been  removed. 

In  July,  1898,  a  dipper  dredge  was  purchased  for  use  on  this  work  and  operations 
were  suraequently  carried  on  by  hirea  labor.  During  the  season  of  1898-99  aliout 
28J0OO  cubic  yards  were  dredgea  and  a  laif^  number  of  snags  were  removed. 

During  the  season  of  1899  some  alterations  were  made  to  the  dredge,  and  with  it 
operations  were  resumed  in  August  No  scows  being  available  the  material  dre^^i 
was  dumped  on  the  banks.  This  method  had  previously  been  verv  suooessful,  but 
this  season  the  material  was  so  soft  that  much  of  it  soon  dipped  back  into  the  cban- 
nel.  On  the  whole  the  operations  were  not  successful,  navigation  being  impeded 
for  nearly  three  months.  This  was  partially  due  to  extremely  unfavorable  natural 
conditions.  The  Mississippi  remained  at  a  relatively  high  stage  until  late  in  August 
and  then  dropped  with  extreme  rapidity,  and  during  the  season  the  dischai)^  of 
Wolf  River  was  so  small  as  to  be  unable  to  assist  the  improvement  by  soooiing. 
During  the  season  32,860  cubic  yards  of  material  were  removed,  at  a  field  cost  of  less 
than  11  cents  per  yard.  (Further  details  will  be  found  in  the  report  of  Asaatant 
Engineer  Le  Vasseur. ) 

At  each  high  water  of  the  Mississippi  there  will  be  a  deposit  of  sediment  in  Wolf 
River,  especially  near  its  mouth,  which  deposit  must  be  removed  by  dredging. 

During  the  coming  season  it  is  intended  to  construct  for  future  use  on  this  work 
two  dump  scows,  and  with  them  it  is  expected  that  the  channel  can  be  kept  open. 

Memphis  Harbor  {£S0-£3!f  miles  below  Qdro,  L. ) . — ^The  work  at  this  point  is  the  pro- 
tection of  about  14,800  linear  feet  of  bank.  It  has  been  done  by  special  appropria- 
tions, bv  allotments  from  the  appropriations  for  the  general  improvement  of  the  nver, 
by  funas  raised  by  the  citizens  of  Memphis,  and  by  the  bridge  company. 

This  revetment  for  a  distance  of  7,700  feet  was  constructed  by  the  United  States  in 
1884  to  1887,  beginning  1,220  feet  above  Wolf  River  and  extending  to  below  Beale 
street    Thence  for  2,200  feet  the  bank  la  protected  by  a  aeries  of  dSces  built  in  1886 
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by  United  States  employees  with  funds  raised  by  the  citizens.  These  dikes  have  sev- 
eral times  since  been  repaired  by  the  United  States.  Thence  for  3,640  feet  the  revet- 
ment was  constructed  by  the  United  States  in  1894,  1896,  and  1898.  This  work  laps 
OD  the  bridge  compan^r's  revetment  of  1890,  which  extends  a  farther  distance  of  1,260 
feet  All  of  this  work  is  of  the  continuous  tjrpe  except  the  2,200  feet  of  citizens'  dikes. 
The  paved  levee  of  the  city  extends  from  Jefferson  street  (4,700  feet  below  the  head 
of  the  revetment)  to  Beale  street,  a  distance  of  about  2,800  feet. 

No  allotment  or  appropriation  was  made  for  this  improvement  during  the  past 
rear,  but  there  was  a  small  balance  of  an  old  special  appropriation  remainmg. 
vVith  a  part  of  this  slight  repairs  were  made  to  tne  bank  protected  bv  the  above- 
mentioned  dikes.  At  two  places  small  connecting  mattresses  were  built  to  stop  the 
scour  between  the  dikes  that  threatened  to  cut  deep  pockets  at  these  places;  two  of 
the  dikes  were  repaired  by  replacing  part  of  the  cnb  work  and  its  stone  covering, 
aiid  a  short  section  of  the  banx  in  one  of  the  pockets  was  paved  to  keep  the  current 
from  attacking  a  stratum  of  fine  water-bearing  sand  there  outcrop|)ing.  The  field 
co8t  of  this  work  was  $3,523.99.  (Further  details  will  be  found  in  the  report  of 
AsHistant  Engineer  Rees. ) 

The  revetment  work  along  the  Memphis  front  is  now  in  good  condition,  but  the 
wharf  front  from  Wolf  River  down  to  Monroe  street  is  obstructed  by  a  lai^ge  sand  bar 
that  formed  here  as  a  result  of  the  caving  awav  of  Hopefield  Point.  In  its  present 
condition  the  bar  makes  about  half  of  the  paved  levee  inaccessible  to  steamboats  except 
at  high  stages.  This  bar,  though  increasing  in  height,  is  not  extending  downstream, 
and  to  prevent  such  an  extension,  which  would  be  ruinous  to  the  existing  wharf  front, 
i(  is  essential  that  Hopefield  Point  be  not  allowed  to  recede  farther. 

Helena  Harbor  (S06  miles  below  Cairo,  R. ) — ^The  work  at  this  point  has  been  done 
under  special  appropriations  and  consists  of  the  protection  of  the  bank  for  a  length 
of  4,900  feet,  to  prevent  its  erosion  and  the  encroachment  of  the  river  upon  the  town. 
I^rt  of  this  bank  revetment  is  of  the  continuous  type  and  the  rest  consists  of  a  series 
of  dikes. 

The  sundry  civil  act  of  March  3,  1899,  appropriated  $30,000  for  improving  harbor 
and  rectifying  the  banks  at  Helena,  and  with  this  mone^  work  was  begun  October 
4  and  completed  December  22.  When  work  was  begun  in  this  harbor  in  1889  there 
was  constructed  at  the  upper  end  of  the  revetment  a  mattress  613  feet  long  by  226 
feet  wide,  unaccompanied  oy  the  usual  upper  bank  pavins,  the  bank  here  being  of  a 
very  tough  material.  In  the  years  that  have  since  elapsed  this  bank  has  caved  back 
slowly,  leaving  the  mattress  unconnected  with  the  shore  even  at  low  water.  Along 
this  strip  of  b^k  there  was  built  this  year  a  standard  fascine  mattress  touching  ttie 
bank  along  the  low- water  line  and  lapping  over  the  old  mattress.  From  the  down- 
stream end  of  this  old  mattress  the  new  mattress  was  made  full  width,  250  feet,  and 
extended  until  it  lapped  on  the  sill  mattress  of  the  first  dike  below.  The  bank  along 
this  streteh  was  then  graded  and  paved.  In  addition  to  the  above  work  a  consider- 
able amount  of  repair  work  was  done  to  the  dikes,  especially  at  and  near  the  location 
of  Dike  4.  The  field  cost  of  the  season's  work  was  $18,198.86.  (Further  details  will 
be  found  in  the  report  of  Assistant  Engineer  Bees.) 

This  season's  work  makes  the  revetment  continuous  from  the  head  of  the  work  at 
the  elevator  to  Dike  1,  a  distance  of  1,140  feet.  Thence  for  1,180  feet  to  Dike  4  the 
revetment  consists  of  the  dikes  built  in  1889  and  repaired  frequently  since.  Floor 
mattresses  have  been  built  in  all  the  intervals  except  one,  so  that  below  water  the 
work  is  continuous  except  for  an  interval  of  230  feet.  Below  Dike  4  the  work  con- 
sists of  the  standard  tvpe  of  continuous  revetment  for  a  distance  of  2,580  feet  (built  in 
1896  and  1898)  with  the  addition  of  crib  dikes  across  a  depression  in  the  upper  bank. 

All  of  this  revetment  work  is  now  in  good  condition,  but  it  is  probable  that  in  the 
future  the  paving  must  be  extended  to  me  top  of  the  bank  and  that  further  repairs 
will  be  required  to  the  dikes. 

GENSHAL  BSUABKS  UPON  CHANNEL  WORE  DUBINa  THE  SEASON. 

The  conditions  under  which  channel  work  has  been  prosecuted  this  season  have, 
on  the  whole,  been  extremely  favorable.  Labor  has  been  abundant  and  there  has 
been  no  interference  from  epidemics  or  quarantine.  The  stage  of  the  river  has  been 
exceedingly  favorable.  The  water  had  fidlen  low  enough  to  begin  mattress  work  by 
the  latter  part  of  August,  and  after  that  it  continued  to  fall,  and  from  September  1 
to  December  15  the  river  was  continuousljr  below  the  5-foot  stage.  Under  these  con- 
ditions mattress  work  could  proceed  rapidly  and  cheaply.  However,  though  the 
stage  of  the  river  was  favorable  for  mattress  construction,  it  had  one  great  disadvan- 
tage in  that  it  seriously  interfered  with  the  delivery  of  stone  in  the  first  district 
This  stone  came  from  quarries  situated  above  Cairo,  and  the  water  was  for  a  long  time 
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■o  low  in  th«  Ohio  and  T7pp«r  Miflsifldppi  rivers  m  to  itop  barge  naTigataon,  tbas 
causing  serioos  delays  in  stone  deliveries.  On  this  account  it  became  neceflaaryto 
save  an  available  stone  for  mattress  sinking  and  to  put  ofi  bank  paving  until  later  in 
the  season.  This  tended  to  a  considerable  increase  in  the  cost  of  the  work,  and  I 
consider  it  would  be  economiod  in  the  future,  whenever  it  is  possible  to  eetimMe 
the  locality  where  stone  will  be  needed,  to  purchase  this  during  high  water  and  st<re 
it  on  the  bank  where  it  will  be  convenient  to  the  work.  This  will  require  additioBal 
handling  of  the  stone,  but  the  cost  of  this  will,  I  believe,  be  more  than  regained 
in  the  decreased  price  of  the  stone  delivered  during  high  water  and  the  certainly 
of  having  it  on  hand  when  required. 


Upper  8t,  Francia  Levee  diMria  {SB  mila  above  to  70  miles  bdow  OairOy  R,). — IMa 
district  extends  from  Commerce,  Mo.,  to  New  Madrid,  Mo.,  a  distance  hv  riier 
of  about  105  miles.  The  length  of  levee  line  when  completed  will  probably  be 
about  85  miles.  The  area  protected  is  the  land  between  the  river  and  Prairie  Ridfe, 
which  is  cut  by  the  river  at  New  Madrid.  This  area  is  about  700  sauare  miss. 
This  land,  though  generally  low,  is  separated  into  sections  by  ridges,  whicn  are  abore 
all  except  the  highest  overflows.  In  addition  to  the  above  area  a  very  large  i>arlof 
the  Lower  St  Francis  Bottom  is  subject  to  overflow  from  this  same  water,  as  it  an 
find  its  way  through  the  low  gap  at  the  upper  end  of  Prairie  Ridge.  The  later 
region  is  also  subject  to  overflow  oy  high  water  getting  through  the  narrow  pp 
between  Cape  Girardeau  and  Commerce  Ridge,  but  a  small  State  levee  has  ben 
built  across  this  gap.  A  levee  has  been  built  by  local  authorities  from  Commerott6 
the  Iron  Mountain  Railroad,  a  taile  above  Birds  Point,  and  is  in  good  oonditan. 
From  Birds  Point  southward  a  levee  was  started  in  1896  by  local  authorities,  tat 
owing  to  financial  difficulties  work  was  soon  stopped.  This  incomplete  levee  iss 
seriously  damaged  by  the  flood  of  1897.  There  is  not  at  present  any  data  in  liis 
office  from  wliich  to  calculate  the  amount  of  earth  in  the  existing  levee  from  Ccn- 
merce  to  Birds  Point,  or  the  total  yardase  necessary  to  completely  levee  this  distrtt, 
but  a  survey  is  now  being  made  by  the  local  levee  boaitl  which  will,  when  ccn- 
pleted,  ffive  this  data.  It  is  not,  however,  believed  that  more  than  7,000,000  culic 
yards  ofadditional  levee  will  be  necessary  to  complete  the  levees  of  this  district. 

Out  of  the  funds  made  available  by  the  sundry  civil  act  of  March  3, 1899,  the  Ccn- 
mission  allotted  the  sum  of  $20,000  for  work  at  and  below  Birds  Point  With  tlis 
the  work  of  repairing  and  completing  the  existing  fragmentary  levee  was  began  un4er 
contract  dated  July  15, 1899,  at  12.99  cents  per  cubic  yard.  The  levee  as  construcfed 
begins  at  the  Cotton  Belt  Railroad  embankment  at  the  southeast  edge  of  the  townof 
Birds  Point,  makes  a  loop  around  the  laige  hole  washed  out  in  1897,  and  tihence  fol- 
lows the  line  of  the  old  levee,  all  being  completed  to  the  standard  Mississippi  Riier 
Commission  levee  grade.    Three  miles  and  2,950  feet  were  completed  this  season. 

During  the  period  from  May  1,  1899,  to  April  30,  1900,  there  were  oonstmcted  by 
the  United  States  135,544  cubic  yards.  During  this  period  the  United  States  expendBcL 
the  sum  of  $19,591.22,  this  including  office  expenses,  superintendence,  surveys,  engi- 
neering, and  contingencies.  The  average  cost,  including  the  above  items,  was  1445 
cents  per  cubic  yard. 

The  completion  ef  this  piece  of  levee  by  the  United  States  leaves  a  break  in  the 
levee  line  of  about  1  mile  through  the  town  of  Birds  Point,  the  State  levee  ending  at 
the  Iron  Mountain  Railroad,  at  the  northwest  edge  of  the  town,  and  the  new  United 
States  levee  beginning  at  the  Cotton  Belt  Railroad  at  the  southeast  edge.  The 
embankment  of  this  latter  railroad  is  above  all  except  the  highest  floods,  ana  negotia- 
tions are  now  in  progress  between  the  local  authorities  and  the  railroads  looking  to 
the  closing  of  this  ^p  in  the  levee  line. 

Lotver  S.  Franete  Levee  district  (79  to  998  mUes  hdow  OairOf  R,). — ^This  district 
extends  from  the  high  lands,  about  9  miles  below  New  Madrid,  to  the  mouth  of  the8t» 
Francis  River.  Its  length  bv  river  is  219  miles..  The  length  by  levee  line  when 
completed  will  probably  be  about  207  miles.  The'  area  that  will  be  protected  by  the 
completed  levee  will  be  about  3,500  square  miles. 

The  total  length  of  levee  already  bmlt  is  about  161  miles,  divided  into  two  sections 
by  an  unleveed  interval  of  36  miles.  The  upper  section  is  144  miles  long,  beginning 
1  mile  above  Point  Pleasant,  Mo.  (79  R.),  and  ending  at  the  Choctaw  Railroad 
embankment,  across  from  Presidents  Island  (235  R.).  Tne  lower  section  is  17  miles 
lone,  bednnine  at  Holtree  Bayou,  back  of  Council  Bend  (268  R.),  and  ending  near 
Wunut^eud  Landing,  Arkansas  (282  R.). 

At  the  date  of  the  last  annual  report  one  contract  was  in  force,  that  of  T.  Mike^  for 
enlargement  work  near  Tyler,  Mo.  (1^  R.).  This  contract  was  satis&ctorily  com- 
pleted by  July  1, 1899. 
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From  the  funds  tnade  available  by  the  sundry  dvil  act  of  March  3, 1899,  the  Com- 
iniflsion  allotted  the  sum  of  $123,500  for  levee  work  in  this  district  This  was  used 
in  work  at  the  following  points:  New  loop  at  Point  Pleasant,  Mo.,  milepost  1  (80  R. ); 
new  loop  at  Oaruthersville,  Mo.,  twenty-ninth  mile  (110  R.);  new  spurs  at  Ruikins 
Mill,  Missouri,  milepost  16  f95  R.);  repairs,  enlargement,  and  toppmg  below  Point 
Pleasant,  Mo.,  second  and  tnird  miles  (81  R.),  and  from  near  Gayoso,  Mo.,  Station 
29,  mile  23,  to  near  Oaruthersville,  Mo.,  Station  32  on  mile  28  (106-109  R.);  and 
from  near  Garuthersville,  Mo.,  Station  48  on  mile  29  to  Cotton wooa  Point,  Mo.,  mile- 
post  41  (110-123  R);  and  from  near  Arkansas-Missouri  State  line,  mileoost  47,  to 
milepost  51  (128-131  R.);  and  near  Long  Lake,  Station  14,  mile  65,  to  Station  20, 
mile  66  (151  R.);  and  near  Sans  Souci,  Ark.,  on  miles  82  and  83  (167  R.);  and  in 
Nodena  ^nd  m>m  Station  39  on  mile  93  to  Station  27  on  mile  96  (178  R. ) ;  and  near 
Golden  Lake,  Ark.,  from  Station  22  on  mile  101  to  Station  17  on  mile  103  (189  R.). 
The  average  contract  price  of  the  above  work  was  14.87  cents  per  cubic  vard.  All  the 
above  levee  work  has  been  completed  to  an  elevation  about  2  feet  below  the  estab- 
lished Mississippi  River  Commission  levee  grade. 

In  addition  to  the  above  work  done  by  the  United  States,  the  St.  Francis  Levee 
board  has  repaired  and  enlarged  the  levee  on  miles  103,  104,  105,  106,  and  109  and 
has  constructed  33  miles  of  new  levee;  from  back  of  Centennial  Island  near  milepost 
128  (207  R.)  to  the  Choctaw  Railroad  back  of  Presidents  Island,  near  milepost  151 
(235  R.),  a  distance  of  22  miles;  and  from  Holtree  Bayou  back  of  Council  Bend  (268 
R. )  to  the  upper  end  of  Walnut  Bend  levee  (280  R.) ,  a  distance  of  11  miles.  Tney 
expended,  for  all  purposes  connected  with  the  levee  during  this  period,  the  sum  of 
1606,522.07. 

In  addition  to  the  above,  the  levee  across  Stancils  Bayoo,  mile  15  (93  R.^ ,  where 
it  had  been  cut  in  the  summer  of  1898,  was  repaired  by  the  parties  wno  cut  it,  under 
the  persuasion  of  the  United  States  Department  of  Justice. 

During  the  period  from  May  1, 1899,  to  April  30, 1900,  there  were  constructed  as 
follows: 

Cabloyardi. 

By  the  United  States 661,691 

By  the  St  Francis  levee  board 8,651,680 

Total 4,313,271 

• 

Daring  the  same  period  the  United  States  expended  the  sum  of  $124,440.46.  ThiB 
includes  office  expenses,  superintendence,  surveys,  engineering  expenses,  and  con- 
Ungendes.  The  average  cost,  including  the  above  items,  was  18.8  cents  per  cubic 
yard. 

The  following  is  a  summary  of  the  levees  in  this  district: 

Cable  yaidfl. 

Constructed  by  United  States  and  in  place  April  30, 1899 8,233,347 

Added  from  May  1,  1899,  to  April  30,  1900 661,591 

Total 3,894,938 

(k>n8tructed  by  levee  boards  and  citizens  and  in  place  April  30, 1899 ....    4, 1 76, 561 
Added  from  May  1, 1899,  to  April  30,  1900 3,651,680 

Total 7,828,241 

Levees  in  place  April  30,  1900: 

Erected  by  the  United  States 8,894,938 

Erected  by  local  authorities 7,828,241 

Total  hi  place 11,723,179 

The  existing  levees  in  this  district  are  generally  in  good  condition.  The  portion 
built  previous  to  the  1897  flood  has  been  greatly  strengthened,  and  the  new  levees 
built  since  have  besD.  constructed  to  a  height  considerably  above  that  flood  line  and 
with  a  substantial  cross  section.  As  stated  above,  the  levee  is  divided  into  two  sec- 
tions by  an  unleveed  interval  of  36  miles.  The  lower  stretch  of  levee  \a  intact,  but 
in  the  upper  stretch  there  is  a  gap  600  feet  long  at  milepost  1  on  the  loop  back  of  the 
town  of  Point  Pleasant  (80  R.) .  This  is  owinff  to  the  failure  of  the  local  authorities 
to  provide  the  necessary  ri^ht  of  way.  The  United  States  had  made  a  contract  for 
the  construction  of  this  entire  loop,  out  owing  to  the  neglect  of  the  levee  board  to 
purchase  the  right  of  way  for  this  600  feet,  that  length  was  not  built 
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To  completely  doee  in  the  Lower  St  Franda  Levee  district  and  to  finish  the  exists 
ing  levees  to  the  Commission's  standard  grade  and  cross  section  will  reqaiie  about 
12,600,000  cubic  yards,  divided  as  follows: 

To  complete  the  upper  section  of  existing  levee,  Point  Pleasant  to  opposite 

Memphis  (144  miles) 5,230,000 

To  close  the  sap  between  two  sections  (36  mile^) 4, 44O,.OO0 

To  complete  Tower  section  of  existing  levees  ( 17  miles) 1, 070, 001 

To  extend  levee  to  mouth  of  St  Francis  River  (10  miles) 1, 760,000 

This  will  probably  cost  about  $2,000,000. 

WhUe  River  Levee  digtrid  {S06  to  SS5  miles  behw  CUiro,  12. ).— The  length  of  this  dis- 
trict by  river  is  79  miles,  and  by  the  levee  line  74  miles.  The  levee  starts  at  the  foot 
of  Crowleys  Ridge  at  the  upper  end  of  the  city  of  Helena,  and  the  terminus  is  at  tht 
end  of  the  back  line  of  the  Laconia  Circle  levee,  which  doubles  on  itself  and  joisi 
the  main  line  at  Laconia  (373  R. ).  The  United  States  has  control  of  64  miles  of  tht 
levee,  the  remaining  10  miles  of  levee  being  maintained  and  controlled  by  the  loca 
boards,  8  of  these  miles  consisting  of  the  back  line  of  the  Laconia  Circle,  and  thi 
other  2  being  in  front  of  the  city  of  Helena.  The  territory  to  be  jprotected  is  a  nar 
row  strip  of  from  8  to  30  miles  in  width,  lying  between  me  Mississippi  and  Whit< 
rivers,  and  having  an  area  of  about  910  square  miles.  Four  breaks  exist  at  premu 
in  this  line,  all  made  bv  the  flood  of  1897.  The  total  length  of  existing  br^ks  i 
about  10,000  feet,  and  all  are  situated  within  a  ddstanoe  of  6  miles  near  Modoc  ani 
Hughe vs  (335  to  341  R. ). 

At  tne  aate  of  the  last  annual  report  one  contract  was  in  force,  that  of  Martii 
Jennings  A.  Co.,  for  work  on  this  levee  in  Zenor  Bend  (362  R. ).  This  contract  wa 
satisfactorily  completed  by  December  31,  1899. 

From  the  funds  made  available  by  the  sundry  civil  act  of  March  8,  1899,  the  Con> 
inission  allotted  for  levee  work  in  this  district  the  sum  of  $61,750.  With  this  wori 
was  done  as  follows:  Repairs,  enlargement,  topping,  and  banquet  below  Helena 
Ark.,  from  Station  47,  mile  2,  to  Station  20,  mile  6  (306-310  R. );  at  Westover,  Ark. 
near  milepost  13  (320  R.);  near  Kangaroo  Point,  Ark.,  from  Station  14,  mile  15,  t' 
end  of  mile  16  (321  R.);  near  milepost  35  (342  R.);  and  on  mile  40  (345  K);  am 
back  of  Zenor  Bend,  miles  44  and  45  (361  R. ) ;  and  from  Phillips-Desha  County  line 
Station  25,  mile  50,  to  Station  13,  mile  53  (365-368  R. ) .  The  average  contract  price  d 
the  above  work  was  17.4  cents  per.cubic  yard. 

Durins  this  period  the  local  levee  boards  have  done  repair  and  enlargement  worl 
on  the  Helena  City  levee,  miles  1  and  2;  and  on  miles  6,  7,  8,  and  9;  on  miles  37  an< 
39,  and  on  miles  70,  71,  72.  73,  and  74.  They  put  up  about  218,280  cubic  yardfi  d 
earth,  .and  expended  for  all  purposes  about  $54^300. 

During  the  period  from  May  1,  1899,  to  April  30,  1900,  there  were  constructed  s 
follows: 

Cubic  yardi 

By  the  United  States 210,214 

By  local  levee  boards  and  others 218, 280 

Total 428,494 

The  United  States  expended  in  thi8  district  for  levee  construction  between  May  1, 

1899,  and  April  30, 1900,  the  sum  of  $51,573.01.    This  includes  office  expenses,  8upe^ 

intendence,  surveys,  engineering  expenses,  and  contingencies.    The  average  cost  per 

cubic  yard,  including  the  above  items,  was  24.53  cents. 

The  following  is  a  summary  of  the  levees  in  this  district: 

Cubic  yuds. 

Constructed  by  United  States  and  in  place  April  30,  1899 5,631,732 

Added  from  May  1,  1899,  to  April  30, 1900 210,214 

Total 5,741,W6 

Constructed  by  levee  boards  and  in  place  April  30, 1899 1,043,066 

Added  from  May  1,  1899,  to  April  30,  1900 218,^ 

Total 1,261,346 

Levees  in  place  April  30,  1900:  ^ 

Erected  by  United  States 6,741,W6 

Erected  by  local  authorities 1, 261, 346 

Total  in  place 7,003,292 
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On  April  30,  1900,  two  contracts  are  still  in  force,  one  with  W.  N.  Straub,  for 
enlargement  and  repairs  near  Kangaroo  Point,  miles  15  and  16  (321  R.),  and  the 
other  with  E.  B.  Mantle,  for  entailment  and  repair  work  in  Zenor  Bend,  mile  45 
(361  R. ).    It  is  expected  that  these  contracts  will  be  completed  hy  November  1, 1900. 

The  levee  in  this  district  is  generally  low  and  weak;  much  of  it  is  below  the  high 
water  of  1897;  much  consists  of  an  old  levee  of  good  cross  section,  but  of  insufficient 
height,  upon  which  has  been  placed  a  topping  with  steep  slopes  and  a  narrow  crown. 
There  are  at  present,  as  stated  above,  four  breaks  in  the  system,  with  a  total  length 
of  about  10,000  feet.  To  close  these  gaps  and  construct  the  levee  to  the  commission's 
standard  grade  and  cross  section  will  require  about  9,300,000  cubic  yards.  Besides 
this,  the  levee  for  about  the  4  miles  above  Beiths  Landing  (367  K.)  is  in  serious 
danger  of  cavinj^  into  the  river,  and  it  will  be  advisable,,  mstead  of  raising  and 
enlarj^g  the  existing  levee,  to  build  a  new  levee  back  of  the  present  one,  which 
will  mcrease  the  above  estimate  by  300,000  cubic  yards,  making  a  total  yardage 
required  to  complete  the  present  levee  system  of  9,600,000,  which  is  estimated  to 
cost  about  $1,728,000,  including  engineering  expenses  and  other  contingencies. 

The  above  estimate  does  not  include  any  work  on  the  back  levee  of  the  Laconia 
Circle,  which  is  considered  a  private  levee  and  not  part  of  the  regular  system. 

Upper  Yctzoo  Levee  district  (£44  to  S66  miles  bdaw  Ckivro,  X.). — ^The  length  of  this 
district  by  river  is  121  miles,  and  the  length  of  the  levee  line  124  miles.  The  terri- 
torv  protected  by  the  levee  is  3,281  square  miles. 

At  the  date  of  the  last  Annual  Report  one  contract  was  in  force,  that  with  Aderholdt 
&  Lowrance,  for  work  on  sections  81, 82  (332  L.-^,  at  14.94  cents  per  cubic  yard.  This 
contract  was  satisfactorily  completed  by  May  31,  1899. 

From  the  funds  made  available  by  the  sundry  civil  act  of  March  3,  1899,  the  com- 
mission allotted  1123,500  for  levee  work  in  this  district.  Wit&  this  the  following 
work. was  done:  Repairs,  enlargement,  topping  and  banouet  above  Friars  Point, 
Miss.^  from  milepost  65  to  station  33  on  mile  68  (315-318  K.),  and  from  station  31 
on  mile  70  to  station  26  on  mile  76  (319-322  R. ).  The  average  contract  price  for  the 
above  work  was  14.51  cents  I>er  cubic  yard.  This  work  leaving  a  balance  of  $24,000 
from  the  above  allotment,  it  is  intended  to  use  it  in  repairs  and  enlargement  work 
on  miles  30,  31,  and  32,  and  proposals  for  this  work  will  be  opened  May  12, 1900. 

In  addition  to  the  above  work  done  by  the  United  States,  the  local  levee  board  has 
reiMured  and  enlarged  about  13  miles  of  levee,  being  part  of  miles  6, 7, 32, 33, 34, 35^ 
61,68,69,70,  and  81  of  the  main  levee  and  miles  18  and  19  of  the  Mushpuck^uia 
system.    The  contract  cost  of  this  work  was  $73,750.95. 

They  have  made  contracts  for  about  1,540,000  cubic  yards  of  work  to  be  done 
during  the  coining  season. 

Dormg  the  period  from  May  1,  1899,  to  April  30,  1900,  there  were  constructed  as 
follows: 

Cubic  y&rdfr. 

By  the  United  States 610,334 

By  the  local  levee  board 422, 617 

Total 1,032,951 

The  United  States  expended  in  this  district  for  levee  construction  during  this  same 
period  the  sum  of  $100,554.12.  This  includes  office  expenses,  superintendence,  sur- 
veys, engineering  expenses,  and  contingencies.  The  average  cost  per  cubic  yard 
done,  including  the  aoove  items,  was  16.47  cents. 

The  following  is  a  summary  of  the  levees  in  this  district: 

Cubic  yards. 

Constructed  by  United  States  and  in  place  April  30,  1899 4,899,516 

Added  from  May  1,  1899,  to  April  30,  1900 610,334 

Total 5,509,850 

Constructed  by  levee  board  and  in  place  April  30,  1899 10,861,765 

Added  from  May  1,  1899,  to  April  30,  1900 422,617 

Total 11,284,382 

Levees  in  place  April  30,  1900: 

Erected  by  United  States 5,509,850 

Erected  by  local  authorities i 11,284,382 

Total  in  place 16,794,232 
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Hie  levMB  of  ihia  district  tre  genonllT  in  a  very  good  oonditioik.  and  at  no  point 
18  there  any  immediate  danger  m>m  caying  bank.  According  to  the  recent  sarveys 
the  estimated  amount  of  earth  reqoired  to  raise  and  enlaige  this  levee  line  to  the 
stsndard  grade  and  cross  section  adopted  by  the  oommisaion  is  approximately 
10,300,000  cubic  yards;  but  of  this  amoont  the  levee  board  has  arranged  to  do  about 
1,540,000  cubic  yards  and  the  United  States  160,000  cubic  yards,  leaving  8,600,000 
cubic  jrards  still  to  be  provided  for.  The  average  cost  of  this  work  will  probably  be 
about  16  cents  per  cubic  yard. 

QMtnULAL  inniA1l¥S  Oft  LMVMM  WOBK  IN  ALL  THKB  LBVU  DJVHUUU. 

The  levee  work  in  these  districts  this  season  proffressed  under  unusually  favorable 
weather  conditions,  and  was  not  greatly  interferea  with  by  epidemics  and  quaran- 
tines, though  in  some  localities  the  existence  of  smallpox  caused  some  delays.  As  a 
result  all  contracts  have  been  completed  which  were  to  have  been  finished  this 
season.  On  account  of  the  laige  amount  of  earth  work  undertaken  in  the  valley, 
both  on  railroads  and  levees,  the  price  has  been  somewhat  higher  than  in  the  last 
few  years;  in  fact  it  was  found  difficult  to  let  at  all  some  of  the  contracts  for  work  in 
the  white  River  district,  which  was  un&vorably  situated.  Two  attempts  were  made 
in  July  and  in  August,  but  the  prices  bid  being  unsatisfactory,  the  proposals  were 
rejected.  Finally,  in  October  oontracts  were  made  for  this  work,  but  witn  the  Sj^ree- 
ment  that  only  half  of  it  was  to  be  completed  during  the  season,  and  the  remaindei 
during  tiie  coming  summer. 

A  map  composed  of  four  sheets  accompanies  this  report,  and  shows  the  existing 
levees  in  tiiese  distijcts  and  the  portions  where  worx  has  been  done  during  thf 
season. 

OVKBFLOW  FBOM  HIOH  WATBR. 

The  high  water  of  1900  did  not  reach  a  stage  high  enopgh  to  overflow  the  banks  o 
the  river,  and  reached  the  levee  only  in  the  lowest  places  oy  backing  up  in  slouglu 
and  chutes. 

SUBVBTS,  OAUaH)   AND  OBSNBVATIOMS. 

During  the  time  covered  by  this  report  the  following  examinations  and  sorveyi 
have  been  made: 

General  low-water  survey  of  Flum  Point  Reach  from  head  of  Island  26  (147  L.)  U 
Craighead  Point  (172  R.). 

Gen^tU  low- water  survey  of  Memphis  Reach  from  head  of  Island  40  (213  L.)  t< 
the  Memphis  railroad  bridge  (232  L.). 

Hydrographic  survey  of  the  river  at  Hickman.  Ky.  (S6  L. ). 

Hydrographic  survey  of  the  river  at  New  Madrid.  Mo.  (71  R. ). 

Hydrographic  survey  of  the  river  at  Garuthersville,  Mo.  (110  K.). 

Hydrographic  survey  of  the  river  at  Daniels  Point,  Arkansas  (152  R. ). 

Hydrographic  survey  of  the  river  at  Ashport  Bend,  Tennessee  (154-157  L.). 

Hydrographic  survey  of  the  river  at  Fletchers  Bend,  Arkansas  (159  R.). 

Hydrographic  survey  of  the  river  at  Osceola  and  Bullerton  bars,  Arkangtf 
(166  R.). 

Hydrographic  survey  of  the  river  at  Hopefield  Bend,  Arkansas  (227-280  R.). 

Hydrographic  survey  of  the  river  at  Helena,  Ark.  (306  R ). 

Details  survey  of  Gold  Dust  Dam  and  Chute,  Tennessee  (160  L.). 

Detailed  survey  of  dikes  in  Memphis  Harbor  (231  L.). 

Examination  of  Wolf  River  before  dredjging  (230  L.). 

Examination  of  Wolf  River  after  dredging. 

Reconnaissance  of  Wolf  River  above  the  Saoond  Street  Bridge,  with  reference  to  a 
plan  for  improving  this  river  by  a  flush  dam. 

Survey  oi  caving  bank  at  Birds  Point,  Missouri  (OR). 

Survey  of  new  levee  below  Birds  Point,  Missouri,  Upper  St  Francis  Levee  district 
(0-5  R).  *.    Kt-    . 

Survey  for  levee  loop  at  Point  Pleasant,  Mo.  (80  R.).  * 

Genend  survey  of  Lower  St  Francis  Levee  district  from  milepost  100  to  milepost 
127  (portion  built  bv  levee  board  during  season  of  1898-09)  (188-208  R ). 

General  survey  of  Lower  St  Francis  Levee  district  from  milepost  127  to  milepost 
151  (portion  built  by  levee  board  during  season  of  1899-1900  (20a-235  R). 

Reconnaissance  Lower  St  Francis  district  for  proposed  extension  of  levee  from 
milepost  151  to  Walnut  Bend  Levee  (236-280  R) . 

General  survey  of  Upper  Yaaoo  Levee  district  (244-^865  L.)« 
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fiorwy  of  raUroad  wnhankmenta  opposite  Memphii,  T«m.,  between  the  river  and 
the  line  of  new  St  Frands  Levee  (231  R.). 

Minor  ezaminationB  and  surveys  were  made  from  time  to  time  daring  the  season, 
at  the  various  points  where  active  operations  were  in  progress. 

FLAHT. 

From  the  fonds  made  available  by  the  sundrv  civil  act  of  March  8. 1899,  the  com- 
mission allotted  the  sum  of  $25,000  for  care  of  and  repairs  to  plant  m  the  Pint  and 
Second  districts. 

Of  the  repairB  made  to  plant  the  most  important  are  as  follows: 

Steamer  TUan, — ^In  the  last  annnal  report  this  boat  was  mentioned  as  on  the  ways 
at  St.  Louis  being  repaired  by  contract  The  contractor  being  unable,  owing  to 
financial  difficulties,  to  complete  these  repairs,  the  United  States  assumed  charge  and 
completed  them.    The  boat  went  into  service  at  Plum  Point  Reach  on  October  28. 

Steamer  Chisoa, — ^This  boat  while  in  service  in  October  ran  upon  a  sunken  obstacle 
and  was  slightly  damaged.  These  damages  were  promptly  repaired  and  the  boat 
continued  in  service. 

Steamer  /(cuco.— The  pilot  house  of  this  boat  was  destroyed  by  a  collision.  A  new 
one  was  built  • 

FloaJtmg  dock. — ^This  was  purposelv  floated  on  shore  at  Memphis  during  the  high 
water  of  1899.  After  the  flood  subsided,  the  sides  and  false  bottom  w^re  entirely 
removed  and  replaced.  Other  repairs  were  made  to  the  dock,  and  it  was  launched 
May  18  and  put  at  once  into  service  in  the  repairs  to  the  other  items  of  floating 
plant. 

Dredge  Wcif. — ^The  alterations  of  this  dredge  referred  to  in  the  last  Annual  Report 
were  comx>leted. 

In  addition  to  the  above  most  of  the  items  of  floating  plant  were  repaired  to  a 
greater  or  less  extent  The  cost  of  these  repairs  was  $86,371.71  and  the  cost  of  caring 
for  plant  $18,889.17.  (Details  will  be  found  in  the  report  of  Assistant  Engineer 
Nolty.) 

The  plant  pertaining  to  these  districts  is  now  stored  near  Memphis,  the  floating 
property  being  moored  to  the  bank  a  short  distance  below  the  bridge.  Most  of  this 
IS  in  a  ndr  condition,  but  many  of  the  articles  have,  from  deterioration  and  use,  reached 
a  condition  were  extensive  repairs  are  necessary,  and  some  are  no  longer  reparable 
and  will  be  held  for  inspection  and  condemnation. 

MOnSLS  TOB  THB  PABIS  SZPOSITION. 

In  accordance  with  the  orders  of  the  Commission  there  was  prepared,  under  direc- 
tion of  this  office,  a  set  of  models  for  the  Paris  Exposition  to  illustrate  the  operations 
in  these  districts  of  the  Mississippi  River  improvement 

These  models  were  as  follows: 

Model  of  t3rpical  section  of  improved  banki  scale  1  to  50.  This  model  illustrates  a 
eection  of  improved  bank  showing  the  standard  revetment,  the  bank  paving,  and  the 
fascine  mattress  with  its  ballast,  and  the  levee  with  its  banquette,  berm,  and  borrow 
pit.    The  size  of  this  model  complete  is  16  by  4.5  by  3.5  feet 

Model  showing  hydraulic  erader  at  work,  scale  1  to  50.  This  model  illustrates  a 
hydraulic  firader  at  work  mmnz  a  bank.  The  subaqueous  fascine  mattress  is  shown 
in  place.    The  size  of  model  is  5.4  by  4.2  b^  3  feet. 

Model  showing  the  construction  of  a  fascine  mattress,  scale  1  to  100.  This  model 
illustrates  the  mattress  plant  at  work.  It  shows  the  mooring  barges  and  their  shore 
fastenings,  the  mattress  oaiges  with  a  portion  of  the  mattress  constructed,  the  loaded 
brash  and  stone  baiges,  anda  quarterboat  It  shows  the  poles  placed  on  part  of  the 
mattress  and  the  baflasting  in  operation.  The  size  of  this  model  complete  is  10.4  by 
4.6  by  2.5  feet  There  accompanied  this  a  pamphlet  giving  a  detailed  description  of 
the  method  of  constructing  the  fascine  mattress,  and  also  lull-size  specimens  of  the 
clip,  damp,  cable,  and  wire  strand. 

Tnese  models,  together  with  one  of  the  experimental  dike  work  prepared  under 
direction  of  the  secretary,  were  shipped  from  Memphis  March  3, 1900. 

Accompanying  this  report  and  forming  part  of  it  are  the  following  papers  and 
drawings: 

Beport  of  Assistant  Engineer  Nolty  on  operations  at  Caruthersville  and  Plum  Point 
Reacn. 

Beport  of  Assistant  Engineer  Rees  on  operations  at  other  points. 

Beport  of  Assistant  Engineer  Le  Vasseur  on  operations  on  the  improvement  of 
Wolf  River. 

Beport  of  Assistant  Engineer  Nolty  on  repairs  to  plant 
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Map  of  Hickman  Harbor. 
Map  of  New  Madrid  Front 
Map  of  Caruthersville,  Mo. 
Map  of  Plum  Point  Reach. 
Map  of  Memphis  and  vicinity. 
Map  of  Helena  Front. 
*   Map  showing  existing  levees,  first  and  second  districts  (4  sheeto). 
^hsti*Acts  of  DK)oosals 

List  of  civilian  engineers  employed  from  May  1, 1899,  to  April  30, 1900. 
Financial  statement. 
Respectfully  submitted. 

E.   EVELBTH  WiNSLOW, 

Oaptam  of  Engineen. 
Col.  G.  L.  Gillespie, 

Corps  of  Engineers,  U,8.A.,  President  MissMppi  River  Oommisnan. 


RSFOBT  OF  MR.  AUQ.  3.   NOLTY,  ASSISTANT  ENQINESR,   ON  CONSTRUOTION  WOBK  IN  FIBST 

DIOTRKT  DURING  SEASON  OF  1899-1900. 

Memphis,  Tenn.,  April  SO,  1900. 

Captain:  I  have  the  honor  to  submit  my  annual  report  of  operations  of  the  con- 
struction parties  at  Caruthersville,  Mo.,  and  Plum  Point  Reach,  Tennessee  and  Arkan- 
sas, for  the  season  1899-1900. 

CARUTHERSVILLE,  KO. 

The  work  to  be  done  here  was  the  protection  against  erosion  of  the  town  front,  th( 
extent  of  the  work  to  be  limited  by  the  amount  of  the  allotment  The  original  proj- 
ect contemplated  the  construction  of  four  brush  and  stone  spurs  founded  upon  sill 
mattresi^es  of  proper  dimensions.  Part  of  this  work  was  done  during  the  season  oi 
1898,  but  owing  to  the  early  advent  of  high  water  the  project  was  not  completed.  At 
the  time  of  suspension  of  work  four  sill  mattresses  had  been  placed  and  the  substruc- 
ture of  the  downstream  spur  lowered  to  the  bottom.  The  latter,  however,  was  badly 
displaced  while  being  sunk,  due  to  the  lai^  accumulation  of  drift  and  the  very  strong 
current. 

Before  work  was  resumed  this  season  the  project  was  changed  to  one  calling  for  a 
continuous  revetment  of  the  standard  type,  the  four  sill  mattresses  already  in  place 
to  form  part  of  this  revetment. 

Work  was  begun  on  August  26,  and  on  September  1  the  first  river  mattress  wac 
started.  This  was  so  placed  that  when  sunk  it  would  overlap  the  lower  edge  of  the 
sill  mattress  above  ana  the  upper  edge  of  the  one  below.  All  subsequent  mattreasei 
were  similarly  placed,  so  that  when  all  the  mattresses  were  down  they  would  form  i 
continuous  revetment. 

Four  main  and  two  connecting  mattresses  were  placed.  The  former  were  of  the 
following  dimensions,  viz:  No.  1,  225  by  386  feet;  No.  2,  225  by  365  feet;  No.  3,  220 
by  368  feet;  No.  4,  255  by  400  feet  The  connecting  mattresses  were  32  by  177  feet 
and  38  by  40  feet. 

After  the  mattress  work  had  been  placed  the  bank  was  graded  to  the  usual  slope  of  1 
on  3  and  then  paved  up  to  the  18-foot  contour,  except  at  the  false  point  formed  by  the 
crib  sunk  the  previous  year.  The  gradual  recession  of  the  bank  above  and  below 
this  crib  had  left  this  point  very  salient  and  had  created  a  strong  and  destructive  eddy 
below.  To  eliminate  as  much  as  possible  the  cause  of  this  eddy,  all  of  the  crib  above 
low  water  was  removed,  and  after  the  removal  the  point  was  graded  off,  the  object 
being  to  straighten  out  the  bank  line.  Here  the  paving,  in  order  to  guard  again^ 
surface  scour,  was  carried  up  to  the  top  of  the  slope,  gradually  tapering  down  on  each 
side  to  meet  the  18-foot  contour. 

No  difficulties  of  construction  were  encountered  during  the  progress  of  the  work, 
but  much  delay  was  caused  by  scarcity  of  brush  in  the  early  stages  and  by  lack  of 
stone  later  on.  The  inadequate  brush  supply  was  caused  by  shortage  in  baives.  A« 
soon  as  this  was  remedied  the  supply  of  brush  was  always  up  to  the  demand^  of  the 
work.  The  shortage  in  the  stone  supply  lasted  throughout  the  work  and  added 
materially  to  the  cost  of  the  latter.  In  several  instances  the  sinking  of  mattresBea 
had  to  be  delayed,  pending  the  arrival  of  stone.  No  one  section  of  the  paving  could 
be  completed  to  tne  required  height,  for  when  a  tow  of  stone  was  received  it  nad  to 
be  used  in  paving  a  narrow  strip  of  bank,  in  order  to  keep  the  work  ahead  of  any 
possible  rise.  This  entailed  a  great  deal  of  unnecessary  shifting  of  barges  and  rofi- 
plank. 

On  October  25  all  brush  work  had  been  completed,  and  all  the  plant,  except  grader 
No.  2,  was  moved  to  Plum  Point  Reach.    One  master  laborer  was  l&i  in  chaigsto 
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employ  local  labor  to  complete  the  pavine  whenever  stone  arrived.  The  grader  was 
left  here  to  complete  the  grading — which  was  done  by  November  13 — when  it  was 
moved  to  Plum  Point  Reach.  Work  was  finally  completed  on  December  23.  From 
November  26  to  December  23  the  force  worked  only  eleven  days,  stone  coming  In 
only  at  long  intervals  and  in  small  lots. 

As  completed,  ttxe  work  begins  320  feet  above  Ward  avenue  and  runs  downstream 
a  total  distance  of  1,890  feet.  As  before  stated,  the  paving  runs  only  up  to  the  18-foot 
stage.  Lack  of  funds  prevented  its  being  carried  higher;  thus  ratner  more  iMmk  is 
left  unprotected  against  erosion  than  is  desirable,  but  it  is  not  believed  that  anything 
more  serious  than  some  chipping  back  along  the  upper  plane  of  the  riprapping  will 
take  place  for  one  season  at  least. 

All  building^s  that  were  situated  within  the  ground  required  for  the  work  were 
moved  back  without  cost  to  the  United  States. 

Three  hundred  and  twenty  linear  feet  of  the  mattress  work  now  in  place  is  to  be 
credited  to  the  work  done  in  1898.    This  work  originally  aggregated  480  feet,  but  the 
laps  of  the  new  over  the  old  mattresses  have  reduced  this  to  320  feet.    None  of  the* 
paving  of  1898  was  saved,  as  the  elevation  of  the  old  slopes  was  considerably  above 
the  new  one.    Hence  the  stone  was  removed  and  the  old  slopes  r^graded. 

The  steamer  X.  E,  PcUion,  of  the  port  of  Memphis,  Tenn.,  was  under  charter  on 
this  work  from  September  18  to  October  27--a  period  of  forty  days — at  $25  per  day, 
the  United  States  nimiBhine  the  crew  and  all  supplies. 

Should  any  funds  be  available  in  the  future,  it  is  urged  that  the  riprapping  of  the 
bank  be  carried  up  to  at  least  the  25-foot  contour.  Some  provision  to  take  care  of 
the  storm  water  should  also  be  made.  At  present  this  water  flows  in  a  concentrated 
volume  over  the  slope  at  two  different  places,  and  threatens  the  paving  at  those 
points.  Two  paved  gutters  were  built  here,  from  the  top  of  the  bank  down,  but 
these  have  been  more  or  less  imdermined  and  partially  destroyed.  It  appears  to  me 
that  this  is  a  matter  for  the  local  authorities  to  attend  to. 

The  following  is  a  summary  of  the  work  done  during  the  season: 

River  mattresses,  total  area,  3,519.35  squares,  or  39,104  snuare  yards. 

Connecting  mats,  total  area,  71.84  squares,  or  796  square  yards. 

Grading  bank,  1,890  linear  feet,  or  46,761  cubic  yards. 

Paving  Dank,  1,890  linear  feet,  or  8,544  square  yards. 

The  details  of  cost  are  as  follows: 

River  mattress. 

Labor,  including  superintendence  and  subsistence $8, 768. 11 

Brush,  5,186  cords 4,771.03 

Poles,  147.28  cords 206.19 

Poles,  hard  wood,  54  cords 21. 60 

PiUng,  245  feet 1 16.17 

Stone,  2,661.34  cubic  yards 3,832.33 

Wire  strand,  35,470  pounds 1, 706. 10 

Wire,  ffalvanized,  9,240  pounds 234.73 

Wire,  silicon  bronze,  570  pounds 76. 95 

CUps,  3,266 269.62 

Staples,  290.5  pounds 9.27 

Lumber,  4,710  feet  B.  M 72.00 

Towing 3,560.01 

Total 23,544.11 

Biver  mattress  constructed,  3,519  squares,  or  39,100  square  yards.  Cost  in  place, 
$6,690  per  square,  or  $0,602  per  square  yard. 

Connecting  maUress. 

Labor,  including  superintendence  and  subsistence $173. 64 

Brush,  140  cords 128.80 

Stone,  199.6  cubic  yards 287.43 

Wire  strand,  867  pounds 43.10 

Wire,  galvanized,  195  pounds 4. 90 

CUps,  84 6.93 

Staples,  9.5  pounds .30 

Total 645.00 

Connecting  mattress  constructed,  71. 84  squares,  or  798  square  yards.  Cost  in  place, 
$8,980  per  Bqoare,  or  $0,808  per  square  yard. 
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Li|bor,  indnding  Boperintendenoe  and  iabastence 12,689.62 

Stone,  2,667.82  cubic  yardfl 8,697.67 

OoalTptiding) 246.03 

MiBoeUaneoufl  materials 101. 11 

Towing 2,007.64 

Total 8,742.07 

Amount  of  bank  paved,  8,544  equare  yards.    Cost  in  place,  91.023  per  square  yard. 

Tbwmff. 

Labor,  including  subsistencee 92, 823. 06 

Coal 1,744.57 

'Charter  of  steamboat  (JL  E.  Fattan) I,00a00 

Total 6,667.65 

This  has  been  charged  into  the  work  above  described. . 

Summary  of  work  dont^  vnlh  eo«(. 

River  mattresB,  1,519  lineal  feet,  39,100  square  yards 923,544.11 

Connecting  mattress,  798  square  yards 645. 00 

Bank  revetment,  8,544  square  yards 8,742.07 

Total  cost  of  work  in  field 32,931.18 

Length  of  revetment  completed,  1,890  feet  Of  this  work,  part  of  the  subaqueous 
mattress  was  completed  last  season,  at  a  cost  of  912,237.26.  Including  this,  the  cost  of 
the  improved  bank  is  945,168.45,  or  923.891  per  lineal  loot» 

PLUM  POINT  BIAGH. 

Daniels  Pointy  Arkantas. — ^The  work  to  be  done  here  was  the  repair  of  the  lower 
half  of  the  revetment  in  this  bend.  In  1896  a  large  spur  dike  was  placed  at  the  point 
where  the  1895  work  joins  that  of  1889.  This  spur  was  designed  to  check  any  further 
enlargement  of  a  laiige  pocket  that  had  formed  during  the  preceding  high  water. 
Owing  to  interruption  from  high  water  this  spur  was  never  completed  to  the  con- 
tempGited  length  and  height  Instead  of  running  out  240  feet  from  liie  lero  line, 
it  extended  out  only  111  feet  It  was  intended  to  complete  the  spur  at  some  other 
time,  when  more  favorable  conditions  existed.  This,  however,  was  never  done. 
During  the  high  water  of  1898  and  1899  this  pocket  enlarged  somewhat  and  two 
others  formed  mIow.  At  the  lower  end  of  the  revetment  the  river  also  cut  behind 
the  work,  forming  a  considerable  cut  between  it  and  the  bank.  The  works  designed 
for  the  repair  of  these  faults  were  to  consist  of  two  spurs  in  the  pockets,  one  brash 
and  stone  dike  across  the  cut,  repairs  to  the  shore  end  of  the  1895  spur,  and  the 
revetting  of  the  natural  points  oetween  the  pockets.  Three  pockebs  had  been 
formed,  the  upstream  one  being  the  largest,  while  the  downstream  one  was  the 
smallest  In  ract,  the  latter  was  so  small  and  showed  so  little  evidence  of  recent 
caving  that  it  was  not  considered  necessary  to  do  anything  more  than  to  simply  hold 
the  points  at  each  extremity. 

Spur  No.  1,  located  in  the  largest  pocket,  consisted  of  three  tiers  or  cribs  of  the 
following  dimensions,  viz:  Bottom,  280  feet  long,  30  feet  wide,  8  feet  high:  middle, 
280  feet  long,  20  feet  wide,  8  feet  high;  upper,  285  feet  long,  10  feet  wide,  6  feet  high. 
The  middle  and  top  cribs  are  stepped  back  from  the  outer  end  of  the  bottom  one  25 
feet  and  60  feet,  respectively.  The  total  length  of  the  spur,  measuring  from  the 
shore  end  of  the  upper  to  the  outer  end  of  the  bottom  crib,  is  333  feet  llie  whole 
spur  was  built  in  one  piece,  stone  beins  placed  from  time  to  time  in  the  pockets 
built  in  for  that  purpose,  so  as  to  ffraduall  j^ lower  the  structure  to  a  convenient  work- 
ins  level.  The  spur  rests  upon  a  lascine  sill  mattress  120  feet  wide  at  the  shore  end, 
16i0  feet  at  the  outer,  and  256  feet  long,  measuring  from  the  low-water  line  out.  Each 
tier  is  stepped  into  the  bank  25  feet^  and  about  40  feet  width  of  bank  on  each  side  of 
the  shore  end  is  heavily  riprapped  irom  the  low-water  line  up. 

Spur  No.  2  is  composed  of  only  two  tiers.  The  bottom  one  is  175  feet  long  by  2i 
feet  wide  and  8  feet  nigh;  the  top  one  is  185  feet  long,  10  feet  wide,  and  8  feet  high. 
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Its  total  length  from  extreme  shore  end  to  outer  one  is  105  feet  like  No.  1,  it  is 
built  m  one  piece.    No  sill  mattress  was  considered  neoessanr  here. 

Dike  No.  3  was  built  on  dry  bottom.  It  is  185  feet  long,  nas  35  feet  hose,  10  feet 
crown,  and  of  an  average  height  of  7.85  feet.  Both  face  and  back  are  battered  about 
1  on  1}.  The  fosdne  mattress  upon  which  it  rests  was  built  on  the  dry  bottom 
and  la  100  feet  square.  The  bank  end  was  treated  like  those  of  the  other  spurs, 
while  its  outer  end  rests  against  the  old  work.' 

Some  damage  had  been  done  by  previous  hi^h  waters  to  the  shore  end  of  the  spur 
placed  in  1896,  both  on  the  upstream  and  the  downstream  side,  so  much  so  that  only 
a  narrow  ridge  of  bank  was  left  where  the  spur  joined  the  bank.  To  prevent  cut- 
ting through  here  and  consequent  isolation  of  the  spur,  brush  and  stone  reinforce- 
ments were  built  on  each  side.  The  bank  adjacent  to  this  work,  as  well  as  the  top, 
was  then  heavily  riprapped,  and,  in  addition,  a  small  stone  dam  was  built  across  the 
top  to  check  the  force  of  the  current.  One  connecting  mattress  was  also  placed  at 
the  foot  of  the  slope,  on  the  downstream  side,  where  the  spur  had  been  juutially 
undermined  by  erosion. 

The  natural  points,  four  in  number,  forming  the  extremities  of  the  pockets,  were 
graded  off  to  an  easy  slope  and  heavily  paved  up  to  the  top.  To  prevent  scour 
at  their  below-water  extremities  these  ends  were  lapped  over  with  connecting 
mattresses. 

Work  was  begun  here  on  October  26  and  completed  on  January  8.  From  Decem- 
ber 5  to  completion  there  was  maintained  here  only  a  very  small  force,  under  one 
master  laborer,  to  complete  the  stone  work,  which  was  delayed  by  the  failure  of  the 
contractor  to  make  prompt  deliveries. 

The  following  is  a  smnmary  of  work  done: 

Two  fidll  mattresses,  total  area,  453.28  squares,  or  5,036  square  yards. 

Seven  connecting  mattresses,  total  area,  438.34  squares,  or  4,870  square  yards. 

Dike  work,  215,097  cubic  feet 

Grading  and  paving  bank.  3.575  square  yards. 

The  details  of  cost  are  as  follows: 

£jiwirdate$. 

lAbor,  including  superintendence  and  subslBtence $3,480.43 

Brush,  1,368.68  cords 1,259.19 

Poles,  128  cords 179.11 

Stone,  971.05  cubic  yards 1,413.86 

Wir^ galvanized,  7,924 pounds ■- 254.84 

Wire  strand,  8,870  pounds 346.05 

Staples,  639  pounds 22.67 

Spikes  and  niails,  1,016  pounds 34. 54 

Miscellaneous  materials 27. 90 

Towing 1,450.20 

Total 8,467.79 

Dike  work  built,  215,097  cubic  feet    Cost  in  place,  10.0394  per  cubic  foot 

831  and  eofmeeUng  mattresses. 

Labor,  including  superintendence  and  subdstence $2, 033. 99 

Brash,  1,291.62  cords 1,188.29 

Poles;  35.66  cords 49.93 

Stone,  990.31  cubic  yards 1,441.94 

Wire,  galvanized,  4oO  pounds 14.80 

Wire  strand,  13,905  pounds 540.92 

Staples,  161  pounds 5. 69 

CUp8,689 54.33 

Miscellaneous  materials 16. 51 

Towing 1,040.18 

Total 6,386.58 

Mattress  work  constructed,  892  squares,  or  9,907  square  yards.  Cost  in  place, 
$7.16  per  square,  or  $0,645  per  square  yard. 


4800      REPORT  OF  THE   CHIEF  OF   ENGINEERS,  U.  8.  ARMT. 

Qrading  and  paving. 

Labor,  including  saperintendence  and  sabeistenoe |1, 560.  tt 

Stone^562.65  cubic  yards .819.2 

Coal,  755  bushels 16.® 

Miscellaneous  materials 46.  ft. 

Towing 527.3) 

Total 2,9e9.« 

Amount  of  bank  paved,  3,575  square  yards.    Cost  in  place,  $0.83  per  square  yaii 

Summary  of  work  done,  with  ootL 

Dike  work,  215,097  cubic  feet $8,467.19 

Mattress  work,  9,907  square  yards 6,386.8 

Grading  and  paving,  3,575  square  yards 2, 969. 6 

Total  cost  of  work  in  the  field 17,823.9 

Ashport  Bendy  Tennensee. — ^The  revetment  of  this  bend  was  completed  in  1894,  ad 
it  remained  intact  until  the  flood  of  1898,  after  the  subsidence  of  which  it  was  foaii 
that  the  work  had  sustained  three  faults,  two  of  them  formins  new  pockets  and  oie 
being  a  considerable  enlargement  upstream  of  a  pocket  formed  by  the  high  ¥rater)f 
1894,  and  subseouently  repaired  with  a  door  mattress  and  riprapping  up  to  about  tie 
6-foot  stage.  The  flood  of  1897,  in  gapping  the  Ashport-rlum  Point  Levee,  hd 
reopened  two  old  sloushsthat  had  been  cIosm  by  this  levee  and  this  caused  a  cuttag 
down  to  the  upper  plane  of  the  paving  of  the  parts  of  the  bank  in  front  of  thee 
sloughs,  without,  however,  damaging  the  work  itself. 

The  project  for  the  season's  work  mcluded  the  repair  of  the  three  faults  and  aiy 
other  that  the  declining  water  mi^ht  expose,  and  also  tne  repair  of  the  two  washouts  ^ 
means  of  two  brush  and  stone  cribs  or  dikes  thrown  across  them.  Later  on  it  vna 
found  that  these  two  structures  would  not  be  required,  as  a  heavy  growth  of  cottoi- 
woods  had  sprouted  across  the  entire  width  of  the  wasnout,  and  these  in  a  short  tine 
would  form  an  effectual  barrier  against  any  further  enlaivement 

In  January,  1899,  some  construction  plant  became  available  from  other  works  aid 
an  attempt  was  made  to  repair  the  foults  before  the  close  of  the  working  seasoi. 
Work  was  begun  on  a  high  and  rising  river,  but  had  to  be  suspended  after  two  daV 
work,  owing  to  high  sta^  of  river  and  interference  from  drift.  A  piece  of  mattres 
that  had  already  ^en  constructed  was  launched  and  sunk  in  place. 

Work  was  resumed  September  7  and  continued  until  October  30,  when  it  was  t»i- 
porarily  suspended  owing  to  lack  of  stone.  On  November  14,  there  bein^  a  smili 
surplus  of  stone,  repairs  were  resumed  with  a  small  force  and  continued  mtendt- 
tently,  as  stone  could  be  spared  from  other  work,  until  December  6,  when  the  paity 
was  moved  up  to  Daniels  Point,  returning  here  on  January  9  and  finally  compieti&g 
the  project  on  the  following  dav.  On  December  6  the  party  heretofore  working  at 
Daniels  Point  stopped  at  this  place  while  en  route  to  Osceola  Bar  and  placed  one  con- 
necting mattress  and  otherwise  repaired  a  newly  developed  fault  This  required  one 
and  a  half  days'  work  of  the  party.  The  mattress  placed  measured  60  feet  in  width 
and  165  feet  in  length. 

The  repairs  in  general  consisted  in  laying  floor  mattresses  in  the  pockets,  connect- 
ing mattresses  at  places  where  there  was  simply  a  separation  of  the  old  mattresees 
and  the  shore  worK,  regrading  and  repaving  the  bank  from  the  low-water  line  up  to 
about  the  24-foot  stage,  and  putting  in  one  small  brush  and  stone  crib  across  a  wash- 
out just  above  the  upper  limit  of  the  paving.  The  floor  mattresses  were  so  con- 
structed that  the  shore  edges  lay  up  on  the  dry  bank,  while  their  outer  edges  lay 
well  over  the  old  river  mattresses,  making  a  good  lap  over  these.  It  had  be^  pre- 
viously ascertained  that  the  old  mattress  work  was  still  intact,  it  having  simply 
dropped  down  by  being  undermined  from  the  inside.  The  false  points  forming  the 
divide  between  the  pockets  were  nicely  graded  off  and  then  heavily  riprapped  to  top 
of  the  bank. 

The  initial  cause  of  all  the  damage  was  the  separation  of  the  subagneous  work  from 
the  bank  work  by  reason  of  the  settling  of  the  former,  thus  leaving  a  Eone  of  bare 
bank  exposed  to  the  erosive  action  of  the  current  All  work  damaged  was  of  tiie  old 
woven  mattress  tjrpe. 

During  the  progress  of  the  repairs  in  the  pockets,  and  as  the  river  declined,  another 
fault,  consisting  of  a  rupture  of  the  revetment  along  the  low-water  contour  and 
extending  longitudinally  about  600  feet,  was  discovert    Also  another  similar  fault 
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150  feet  long.  Both  of  theee  ftuilta  showed  the  pavinff  oonnderably  shattered  for 
about  8  feet  above  the  lero  line,  and  the  mattreaB  work  had  either  settled  or  slid 
down  from  10  feet  to  15  feet  below  that  line. 

Altogether  the  repairs  required  the  placing  of  1,805  squares  of  mattress^  1,890  cubic 
feet  of  crib,  12,933  cubic  yards  of  grading,  and  8,343  square  yards  of  paving. 

The  following  is  a  summary  of  work  done: 

Nine  connectms  mattresses,  total  area,  1,805.3  squares,  or  20,060  square  yardsL 

Dike  work,  1,890  cubic  feet. 

Gradinff  bank,  12,933  cubic  yards. 

Paving  oank,  8,343  square  yards. 

The  details  of  cost  are  as  follows: 

Oonmcting  tiuittren* 

Labor,  including  superintendence  and  subsistence $3,566. 67 

Brush,  3,259  cords 2,998.28 

Stone,  1,361.5  cubic  yards 1,989.88 

Wire,  galvanized,  4,o59  pounds 150.01 

Wire  strand,  14,546  pounds 820.66 

Staples,  140  pounds 4.45 

Clips,  973 76.86 

Towing i 1,531.68 

Total 11,138.49 

Connecting  mattress  constructed,  1,805.3  squares,  or  20,060  square  yards.  Cost  in 
pla4»,  16.17  per  square,  or  tO.55  per  square  yard. 

Oribdike. 

labor,  including  superintendence  and  subsistence $40.84 

Brush,  24  cords 22.08 

Poles,  3  cords 4.20 

Wire  strand,  1,218  pounds 68.75 

Staples,  6  pounds 20 

Stone,  12  cubic  yards , 17.53 

Towing 18.94 

Total 172.54 

Dike  work  built,  1,890  cubic  feet    Cost  in  place,  $0,091  per  cubic  foot 

Chradimg  and  paving* 

labor,  including  superintendence  and  subeistenoe $3,319.46 

Stone,  764  cubic  yards 1,116.83 

Coal.  343  bushels 43.90 

Towing 588.05 

Total 5,068.24 

Bank  paved,  8,343  square  yards.    Cost  in  place,  $0,607  per  square  yard. 

Summary  oftoorh  done,  wUh  eotL 

Connecting  mattress,  20,060  square  yards $11,138.49 

Crib  dike,  1.890  cubic  feet 172.54 

Grading  ana  paving,  8,343  square  yards 5,068.24 

Total  cost  of  work  in  the  field 16,379.27 

Fletchen  Bend,  Arkansas. — ^In  1898  repairs  were  made  to  the  work  at  the  upper  end 
of  the  revetment  of  this  bend,  constructed  in  1883-84.  The  repairs  oonaisted  in  the 
placing  of  a  laige  spur,  founded  upon  a  fascine  sill  mattress,  and  the  gradine  and 
paving  of  150  linear  feet  of  the  bank  aeainst  which  the  spur  abutted.  The  work  was 
located  just  below  what  was  then  the  head  of  the  revetment^  and  was  placed  here  in 
the  hope  that  it  might  arrest  any  further  disintegration  of  the  latter,  which  had  been 
going  on  for  years.  It  was  not  expected  to  save  much,  if  any,  of  the  older  work,  as 
that  was  alr»Euly  badly  broken  up,  but  rather  to  prevent  the  attack  upon  the  more 
modem  work  below. 

After  the  subsidence  of  the  hifh  water  of  1899  it  was  found  that,  while  the  spur 
itself  remained  entirely  uninjurea  in  place,  so  far  from  arresting  any  further  damage 
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to  the  work  below,  it  had  only  accelerated  the  deetmction  by  the  creation  of  a  So- 
lent eddy,  which  had  torn  away  what  had  still  remained  of  the  old  work.  A  long 
and  deep  pocket  had  formed,  while  above  the  bank  had  caved  back  conMderably, 
Urns  leaving  the  spar  and  the  bank  against  which  it  abutted  in  the  form  of  a  very 
bold  and  acute  saUent,  which  created  a  very  ugly  piece  of  water,  full  of  whirls  and 
eddies. 

The  cave  in  had  taken  away  all  that  remained  of  the  old  work  at  the  time  the 
spur  was  built,  and  the  caving  had  worked  down  to  the  head  of  the  1889  work. 

The  plan  adopted  for  the  repairs  was  to  build  standard  revetment  from  the  spur 
down,  Deginning  as  close  to  the  latter  as  possible,  and  carrying  the  work  down  fa' 
enough  to  cover  any  damage  that  the  moaem  work  miffht  have  sustained.  It  wa« 
afterwards  ascertained  that  this  amounted  to  but  little,  and  such  as  it  was  w» 
altogether  from  the  low-water  plane  up.  So  much  of  the  spur  as  was  above  water 
was  to  be  removed,  the  bank  line  to  be  straiffhtened  as  much  as  possible  by  gnuiirv 
off  the  points,  and  then  to  revet  as  much  of  the  bank  above  the  spur  as  the  fond 
remaining  would  permit 

Work  was  begun  on  September  28,  and  at  first  consisted  in  the  clearing  of  tht 
bank  for  90  feet  back  from  the  edge  of  all  standing  timber  and  accumulated  d^brii 
and  removing  whatever  stone  there  might  remain.  Some  snags  were  also  remove! 
by  the  steamboats;  the  small  ones  by  the  Itasca,  the  larger  ones  by  the  large  boati 
The  bank  was  heavily  timbered,  and  the  heavy  stumps  afterwards  retarded  the  prcc 
gress  of  the  graders  considerably. 

Mattress  No.  1  was  begun  October  19.  Its  constmction  was  rendered  somewhit 
difficult  by  the  peculiar  shape  of  the  shore  line,  which  was  somewhat  of  the  shap 
of  an  elongated  S,  and  also  by  the  strong  reverse  current,  which  made  launchii^ 
difficult.  Progress  of  mattress  construction  was  somewhat  slow,  as  the  scant  suppir 
of  brush  and  stone  prevented  the  working  of  a  full  force.  This  mattress  was  suk 
November  7,  there  not  being  a  sufficient  supply  of  stone  on  hand  prior  to  that  dat. 
Owing  to  the  prevalence  of  a  strong  eddy,  the  operation  of  sinking  required  foir 
hours,  and  much  more  than  the  usual  quantity  of  stone  was  required.  For  the  saoe 
reason  cables  had  to  be  run  from  the  downstream  edge  of  the  mattress  to  anchorage;' 
below,  in  order  to  prevent  the  mattress  from  *'  crawling"  upstream  while  being  sum. 

Although  this  mattress  was  fitted  as  close  as  practicable  into  the  pocket,  some  >f 
the  minor  indentations  in  the  shore  line  were  so  deep  that  three  connecting  mis- 
tresses were  afterwards  required  in  order  to  make  the  proper  connection.  One  c<.*- 
necting  mattress  was  also  required  to  cover  some  slignt  aamage  at  the  foot  of  tie 
main  mattress. 

Mattress  No.  1  is  767  feet  long  by  265  feet  wide. 

It  was  found  that  of  the  funds  allotted  for  the  repairs  there  was  enough  reman- 
ing to  permit  the  construction  of  about  350  linear  feet  of  revetment  above  the  spir; 
hence  Mattress  No.  2  was  constructed.  This  was  begun  November  10.  Owing  to 
the  projection  of  the  spur  far  beyond  the  shore  line,  the  mattress,  after  attaininf  a 
length  of  328  feet,  had  to  be  launched  and  the  mattress  plant  moved  outstreamTO 
feet  in  order  to  permit  of  the  plant  passing  the  projecting  point  Another  piece  of 
mattress  195  feet  wide  and  1 15  feet  long  was  then  woven  ana  securely  sewed  and  tied 
onto  the  mattress  previously  launched.  This  mattress  was  then  328  feet  long  along 
shore  and  423  feet  long  on  the  outer  edge.  A  connecting  mattress  was  then  placed 
to  cover  the  space  next  above  the  spur  not  covered  by  the  main  mattress.  Another 
small  connecting  mattress  was  required  to  cover  a  small  indentation  near  the  middle 
of  the  work. 

Grading  of  the  bank  was  begun  as  soon  as  the  grader  could  eet  to  the  bank.  Grader 
No.  40  began  work  November  1,  and  continued  until  the  lOtn,  when  the  breaking  of 
a  piston  head  in  the  steam  cylinder  of  one  of  the  main  pumps  necessitated  its  with- 
drawal for  repairs.  These  were  not  completed  until  the  24th.  Grader  No.  2  beean 
work  November  17.  The  bank  was  graded  up  to  the  24-foot  stage,  a  6  to  7  foot  bluS 
being  left  standing,  except  that  at  the  point  against  which  the  spur  abutted  and  at  the 
point  at  lower  end  of  pocket  the  grade  was  carried  to  the  top  of  bank.  As  much 
of  the  brush  work  of  the  spur  as  was  above  the  water  surface  was  removed,  and  in 
grading  care  was  had  to  straighten  out  the  bank  line  as  much  as  practicable. 

The  paving  was  carried  up  to  the  20-foot  plane,  except  at  the  above  two  points, 
where  it  was  brought  up  to  the  top,  thence  curving  down  to  meet  the  lower  paving. 
The  work  of  paving  was  frequently  interrupted  by  want  of  stone,  the  force  bemg  idle 
for  days  at  a  time.  To  supplement  the  supply  received  from  the  contractor,  consid- 
erable stone  was  eathered  from  the  upper  10  feet  of  the  work  below,  where  the  pav- 
ing had  been  uniformly  carried  up  to  the  crest  of  the  slope,  and  some  was  saved  rrom 
the  destroyed  work  of  1884.  About  500  cubic  yards  were  thus  obtained,  and  in 
addition,  2XX)  cubic  yards  of  spalls  were  taken  from 'an  old  storage  pUe  near  the  head 
ol  Section  B. 
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The  following  u  a  sominaiy  of  work  done: 

Two  river  mattresses,  total  area,  3,099.55  squares,  or  34,440  square  yards. 

Six  connecting  mattresses,  total  area  494.22  squares,  or  5,491  square  yards. 

Gradine  bank,  46,062  cubic  yards. 

Paving  rank,  11,898.5  square  yards. 

Loading  stone  from  bank  onto  barges,  700  cubic  yards. 

Clearing  bank,  2.2  acres. 

Snags  removed,  11. 

The  details  of  cost  are  as  follows:    ^ 

River  mattress. 

Labor,  including  superintendence  and  subsistence $6, 933. 06 

Brush,  4,650.41  cords 4,278.38 

Poles,  90.21  cords 126.30 

Wire  strand,  26,775  pounds 1,508.31 

Wire,  galvanized,  6,173  pounds 198.83 

Staples,  408  pounds 13.00 

Clips,  2,052 181.39 

Stone,  3,299.95  cubic  yards 4,800.84 

Umber,  2,533  feet  B.  M 38.00 

MiFcellaneous  material? 37. 30 

Towing 3,600.00 

Total : 21,715.41 

River  mattress  constructed,  3,099.55  squares,  or  34,440  square  yards.  Cost  in  place, 
$7  per  square,  or  $0.63  per  square  yard. 

Cbnnecting  mattress. 

Labor,  including  sui)erintendence  and  subsistence $1, 714. 39 

Brash,  723.82  cords 665.92 

Poles,  14.34  cords 20.07 

Wire  strand,  5,212  pounds 293.57 

Wire,  galvanized,  2,473  pounds 79. 56 

Staples,  107  pounds 3.42 

Clips,  284 25.20 

Stone,  741. 52  cubic  yards 1,078.64 

Lumber,  1,533  feet  B.M 23.00 

Miscellaneous  materials 3. 94 

Towing 670.96 

Total 4,578.67 

Connecting  mattress  constructed,  494. 22  squares,  or  5,491  square  yards.  Cost  in 
place,  $8.26  per  square,  or  10.834  per  square  yard. 

Orading  and  paving. 

Labor,  including  superintendence  and  subsistence $5, 426. 37 

Stone,  2,651.42  cubic  yards 3,857.34 

Lumber,  4,408  feet  B.  M 66.13 

Coal,  4,685  bushels 493.79 

Oils  and  engineer's  supplies 156. 41 

Towing 1,644.00 

Total 11,644.04 

Bank  paved,  11,898.5  square  yards.    Cost  in  place,  $0,978  per  square  yard. 

Summary  of  work  done,  with  cost. 

River  mattress,  34,440  square  yards $21, 715. 41 

Connecting  mattress,  5,491  square  yards 4, 578. 67 

Grading  and  paving,  11,898.5  square  yards 11, 644. 04 

Total  cost  of  work  in  the  field 37,938.12 

Osceola  Bar,  Arkansas. — After  the  decline  of  the  spring  high  water  of  1898,  it  was 
found  that  the  revetment  of  this  bar  had  sustained  considerable  damage,  mainly 
along  that  part  of  its  bank  lying  between  the  small  chute  and  the  head  of  BuUerton 
Townead.  This  revetment  hsd  been  placed  here  in  1890  and  consisted  of  the  old 
type  of  woven  mattress,  with  brush  and  stone  shore  work.    There  lis  here  at  low 
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fltagee  of  riyer  a  very  strong  carrent,  with  direct  impineement  against  the  hank,  dm 
to  the  perpendicularity  of  the  crossing  and  contracted  waterway.  Another  caua 
operating  a^^nst  the  stability  of  the  work  is  that  when  the  river  falls  below  a  oertaii 
stage  all  discharge  through  Bullerton  Chute  ceases,  and  the  only  outlet  for  the 
impounded  water  in  rear  of  the  bar  is  by  seepage  through  the  very  porous  soil,  an^ 
this  return  flow  causes  sloughing  off  under  the  work. 

The  damage  done  was  repaired  during  the  winter  of  1898  and  consisted  in  placin; 
fascine  connecting  mattresses,  so  as  to  restore  the  connection  between  the  river  mafr 
trees  and  the  shore,  and  erading  and  paving  the  bank  above  low  water. 

In  the  spring  of  1899  aoditiouil  damage  was  discovered;  this  damage  being moetlr 
lust  above  the  repairs  of  the  previous  year,  while  a  small  fault  was  noticed  later  cs 
just  below.  The  former  damage  consisted  of  two  caves  about  SOO  feet  apart  aii 
aggregating  940  linear  feet  The  damage  at  the  lower  end  amounted  to  aboat  2S) 
feet  Whue  repairs  were  in  progress  a  fresh  cave  took  place,  this  being  just  aboie 
the  main  fault  and  adding  160  feet  to  the  amount  of  repairs  to  be  done. 

The  repairs  of  this  season,  like  thoee  of  the  previous  year,  consisted  in  placiq^ 
connecting  mattresses  in  the  pocket  so  as  to  restore  connection  between  the  old  rivr 
mattress  and  the  bank,  grading  the  bank  and  paving  with  riprap.  At  the  lower  eid 
of  the  work  a  small  washout  from  the  main  river  into  Bullerton  Chute  was  closed  ^ 
means  of  a  brush  and  stone  sill  founded  upon  a  small  mattress. 

Repairs  were  begun  December  7  and  completed  January  7.  As  with  all  the  othir 
work  of  this  season,  progress  was  retaitied  for  want  of  an  adequate  supply  of  stoie. 

Nine  connecting  mattr^ses,  aggregating  891  squares,  were  placed;  also  5,296  squ^ 
yards  of  paving  and  2,047  cubic  feet  of  crio  dike.  To  supplement  the  scant  supphof 
stone,  a  good  deal  of  the  latter  was  gathered  from  the  ola  work  and  from  the  upjer 
part  of  the  repairs  of  1898. 

An  examination  made  here  while  the  river  was  at  its  lowest  stage  showed  that  fte 
entire  work  between  the  head  of  Bullerton  Towhead  and  the  chute  above  was  mce 
or  less  broken  up  along  the  low-water  line.  As  all  the  old  work  along  here  is  of  Ue 
old  type,  it  would  seem  that  the  only  proper  wav  to  repair  it  so  as  to  insure  eone 
degree  of  permanency  would  be  the  renewal  oi  the  wnole  work  with  modem  cci- 
struction.  And  in  view  of  the  direct  impingement  of  the  current  and  the  very  nar- 
row barrier  now  lying  between  the  main  river  and  the  chute,  it  appears  impiortat 
to  hold  the  river  front  of  the  bar  in  order  to  prevent  cutting  through  into  the  chlte 
and  consequent  attack  of  Bullerton  Towhead  on  its  unprotected  rear. 

On  the  night  following  the  completion  of  repairs  ana  disbandment  of  the  workiig 
party  a  cave  in  occurreaat  the  very  place  where  the  bank  caved  during  progress  ol 
repairs,  and  which  is  mentioned  above  as  being  160  feet  long.  Another  ca\'e  tcok 
place  tne  following  day,  this  one  in  the  repairs  of  1898.  Both  of  these  caves  shoved 
very  plainly  the  cause  of  the  damage,  for  not  only  did  the  caving  start  above  he 
shore  edge  of  the  mattress  and  above  the  water  surface,  but  the  semifluid  material 
underl3ring  the  drier  strata  could  be  seen  flowing  out 

Owing  to  the  disbandment  of  the  force  and  the  absence  of  construction  material, 
nothing  could  be  done  toward  additional  repairs.  It  is  not  believed  that  there  rill 
be  mucn  enlargement  for  one  season  at  least  When  last  seen,  which  was  twenty 
days  after  the  occurrence  of  the  damage,  neither  place  showed  any  change,  except 
that  in  the  middle  of  each  pocket  the  caving  extended  below  the  water  sunaoe. 

The  following  is  a  summary  of  work  done: 

Nine  connecting  mattreases,  total  area»  891.24  squares,  or  9,903  square  yards. 

Crib  dike,  2,047  cubic  feet 

Grading,  8,000  cubic  yards. 

Paving,  6,296  square  yards. 

The  details  of  cost  are  as  foUows: 

Ckmneoting  mattrett. 

Labor,  including  superintendence  and  subsistence $2,370.83 

Brush,  1,339.84  cords I,282.a5 

Stone,  899.99  cubic  yards 1,308.60 

Wirestrand,  6,277  pounds 370.56 

Wire,  galvanized,  1,481  pounds 47. 69 

Staples,  356.6  pounds 11.40 

Clips,  520 41.08 

Lumber,  866  feet  B.M 13.00 

Towing 695.00 

Total 6,090.81 

Connecting  mattress,  891.24  squares,  or  9,903  square  yards.  Cost  in  place,  16.83 
per  square,  or  90. 616  per  square  yard.  ' 
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Cfnbdike. 

JJabor,  induding  saperinteiidenoe  and  sabBUstenoe $66.85 

Brush,  27.26  cordfl 25.08 

Stone,  18.24  cubic  yards 26.53 

Wire  strand,  12. 85  pounds 75.75 

Staples,  9.5  pounds .30 

Towing 20.07 

Total 214.58 

Glib  dike,  2,047  cubic  feet    Cost  in  place,  10.104  per  cubic  foot 

Qradmg  and  paving, 

Ijabor,  indudinff  superintendence  and  subsistence $1,418.30 

Stone,  683.09  cubic  yards 993.35 

Coal,  375.3  bushels 39.59 

Oils  and  engineer's  supplies 33.94 

Lumber,  933  feet  B.  M. 14.00 

Towing 495.00 

Total 2,994.18 

Bank  payed,  5,296  square  yaids.    Cost  in  place,  $0,565  per  square  yard. 

Summary  of  work  done,  with  cotL 

Connecting  mattress,  9,903  square  yards $6,090.81 

Crib  dike,  2,047 cubic  feet 214.58 

Grading  and  paving,  5, 296  square  yards 2, 994. 18 

Total  cost  in  the  field 9,299.57 

Odd  Dugl  Danif  Tenneisee. — ^This  structure,  running  from  the  Tennessee  bank  to  the 
Klmot  Bar  shore,  and  about  1}  miles  below  Gold  Dust  Landing,  was  completed  in 
January,  1894.  It  was  built  to  supplement  the  early  doeure  works  from  Gold  Dust 
to  the  head  of  Elmot  Bar.  placed  there  in  1882-1884,  and  the  works  placed  in  1889 
in  Elmot  and  Island  30  cnutes.    All  these  works  were  of  the  Pile-dike  type. 

Immediately  after  the  completion  of  the  dam  a  considerable  settlement  took  place, 
this  settliug  being  greatest  about  800  to  900  feet  from  the  Tennessee  shore.  Here  the 
structure  sank  down  gradually  until  its  top  was  about  level  with  the  bottom  of  the 
chute.  Another  deep  depression  occurred  on  the  Elmot  Bar  end.  In  October,  1894. 
repairs  were  mada  These  consisted  in  raising  the  dam  whereyer  it  had  settled 
below  the  14-foot  level  to  that  height  (its  original  elevation  being  16  feet  above  zero, 
Amelia  gauge),  dosing  the  two  breaks,  and  placing  a  foot  mattress  in  the  hole  just 
below  the  first-mentioned  break.  Some  repairs  were  also  made  to  the  damaged 
revetzpent  of  the  Elmot  Bar  shore.  After  the  high  water  of  1895  an  examination  of 
the  dam  showed  that  further  settlement  had  taken  place.  The  work  in  the  former 
break  near  the  Tennessee  shore  had  again  settled  down  to  a  levd  with  the  bottom  of 
the  chute,  and  at  the  Elmot  Bar  end  a  considerable  depression  was  again  noticed. 
The  entire  dam  also  showed  considerable  settlement  along  nearly  its  entire  length,  it 
being  continuous  and  greatest  from  station  20  to  the  Tennessee  bank. 

The  work  to  be  done  then  was  the  closing  of  the  sap,  building  up  the  dam  to  its 
original  elevation  of  16  feet,  placing  a  floor  mattress  below  the  Tennessee  end  of  the 
dam,  where  a  considerable  hole  had  been  scoured  out  by  the  overfall,  and  repairing 
the  revetment  of  the  Tennessee  shore  iust  below  the  dam.  Prior  to  beginning  work 
an  examination  was  made  and  the  following  data  obtained:  The  width  of  tne  gap 
measured  on  the  water  line  was  91  feet;  hei^t  of  impounded  water,  4  feet  above  the. 
reading  of  Amelia  gauge,  the  latter  being  then  0.2  above  zero;  that  the  greatest 
depth  m  the  gap  was  18.5  feet;  that  about  2,400  feet  of  the  dam  was  below  the  16- 
foot  plane,  reqmring  approximately  190,000  cubic  feet  of  filling  to  restore  it  to  that 
level;  that  the  Tennessee  end  of  the  dam  was  somewhat  undermmed  on  the  face,  and 
that  the  Tennessee  shore  revetment  below  the  dam  was  destroyed. 

From  station  1  -|- 40  to  station  5  4*40  the  dam  was  completely  silted  up,  the  deposit 
extending  over  a  considerable  area  and  being  as  much  as  2.4  feet  above  the  16-foot 
plane.  So  work  was  to  be  done  on  this  part  of  the  dam.  From  station  16+55  to 
station  18  the  devation  was  also  above  that  required  by  the  project    Behind  that 
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part  of  the  dam  lying  between  stations  0  and  18+50  there  was  dry  bar  with,  hov- 
ever,  a  few  deep,  oowt-shaped  depreesionB  immediately  behind  the  dam.  Here  tie 
fooe  of  the  dam  was  somewhat  midermined  and  broken  np.  Behind  the  dam,  iron 
station  18-f  55  to  the  Tennessee  bank,  there  was  water  ranging  in  depth  from  1  fo»t 
to  I7  feet  below  sero,  the  greatest  depth  being  near  the  gap.  These  depths  wee 
immediately  below  the  dam,  and  some  distance  farther  down  mnch  greater  deptk 
could  be  found. 

Work  was  began  October  21,  it  consisting  in  building  portable  ways  upon  whidi 
to  construct  the  required  mattress  work,  ana  the  strippine  of  all  stone  off  the  crom 
of  the  dam  for  a  width  equal  to  the  width  of  the  base  of  tne  proposed  work. 

The  portable  ways  were  rouehly  framed  out  of  such  lumber  as  the  sawmill  u 
Gold  Dust  could  furnish.  The  Frames  were  so  set  np  that  there  was  enough  water&t 
their  foot  to  float  the  fascines  when  the  mattress  was  launched.  To  accomplish  tMs 
cheaply,  a  brush  floor  was  laid  so  as  to  extend  out  into  1  foot  of  water,  and  lie 
frames  set  up  on  this  floor.  The  brush  was  afterwards  used  in  the  construction,  l^e 
mattresses  were  in  all  resnects  similar  to  the  standard  type,  except  that  as  the  wcrk 
was  done  in  a  pool  devoia  of  current,  no  anchorage  fastenings  were  required,  l^e 
mattresses  for  the  gap  were  constructed  some  distance  above  the  place  where  thy 
were  to  be  sunk,  and  when  a  piece  of  mattress  was  finished  it  was  swung  around  ma 
dropped  into  place.  The  floor  mattress  for  the  gap  had  to  be  made  in  two  pieoeeas 
the  width  of  tne  pool  did  not  permit  of  swinging  around  into  position  of  the  while 
piece.  The  first  mattress  was  fitted  into  the  gap  proper  and  extended  far  enough  be>w 
to  make  a  good  lap  over  the  mattress  plac^  in  1894,  when  repurs  were  imuie.  It 
was  made  wide  enough  to  fit  the  shore  Une  snugly,  and  in  order  to  accomplish  tiis 
it  had  to  be  partially  sunk  along  the  longitudinal  middle,  thus  drawing  the  edfes 
away  from  the  shore.  When  finally  sunk,  the  mattress  fiattened  out  and  thus  mide 
a  close  fit.  This  piece  averaged  115  feet  in  width  with  a  length  of  105  feet.  The  eo 
ond  mattress  was  sunk  so  that  it  overkipped  the  upper  edge  of  the  first  one  and  its 
shape  was  irre^lar,  the  latter  being  determined  pv  the  configuration  of  the  shire 
line.  It  contained  175  squares.  The  plan  of  completed  mattress  work  is  somewiat 
like  the  section  of  a  funnel  with  an  exaggerated  spout 

In  order  to  avoid  deep  water  in  the  gap,  and  also  to  give  the  crib  greater  resistaice 
against  a  force  tending  to  i>U8h  it  out  of  place,  the  closure  work  was  built  in  the  fcnn 
of  an  arch.  Its  greatest  width  of  base  was  72  feet,  narrowing  to  50  feet  toward  esch 
end.  Its  crown  was  24  feet,  narrowing  to  16  feet  at  each  end.  The  maximum  height 
was  21  feet,  but  during  construction  it  settled  so  much  that  2  feet  had  to  be  ad«ed 
in  order  to  bring  it  up  to  the  16-foot  plane.  The  crib  was  composed  of  five  tiers, all 
built  up  into  one  mass.  A  vertical  section  through  the  middle  would  show  that  'he 
first,  second,  and  third  tiers,  counting  from  the  bottom,  are  each  4  feet  thick,  :he 
fourth  and  fifth  5  feet,  and  each  tier  stepped  back  4  feet  on  the  upstream  and  8  set 
on  the  downstream  side.  The  whole  structure  where  it  crosses  the  water  is  148 
feet  long,  measured  along  the  middle  line.  In  construction  the  top  of  each  tier  iras 
ballasted  before  being  covered  by  the  next  one.  The  brush  topping  over  the  old 
work  varied  in  width  from  16  feet  to  30  feet,  according  to  heigh tn  of  fill,  the  mixi- 
mum  being  7.5  feet  minus  the  allowance  for  compression.  The  top  width  is  16  feet 
Where  the  fill  exceeded  4  feet,  two  tiers,  stepped  back  similarlv  to  that  first 
described,  were  built  In  the  depression  on  the  Eimot  Bar  side  the  filling  was  built 
up  with  battered  face  and  back.  The  total  volume  of  filling  in  the  gap  is  ISOiOOO 
cubic  feet,  and  for  the  entire  dam  181,534  cubic  feet 

To  repair  the  submeiged  part  of  the  dam  on  the  Tennessee  end,  and  the  e^ore 
revetment,  there  were  placed  two  mattresses,  aggregating  229.5  squares.  The  bank 
above  water  was  evened  up  with  shovels,  and,  as  stone  was  scarce,  instead  ol  being 
paved,  brush,  lightly  ballasted,  was  laid  on  the  slope. 

As  all  access  by  water  to  the  work  was  cut  off  until  toward  the  dose  of  the  work, 
all  materials  had  to  be  either  hauled,  wheeled,  or  carried  to  place.  Brush  was 
furnished,  as  long  as  it  could  be  hauled  over  the  bar,  bv  J.  A.  Curlin,  at  $1.50  per 
cord,  delivered.  No  poles  were  purchased,  as  these  could  be  sorted  out  from  the 
brush. 

On  December  22  the  river  began  rising,  and  by  the  26th  water  b^an  mnning 
through  the  new  work  in  the  gap,  overtopping  it  uie  following  day.  The  crib  set- 
tled at  once  2.7  feet  in  the  miadle  of  the  gap,  and  continued  to  do  so  slowly.  The 
head  of  water,  measured  on  the  27th,  was  4.35  feet,  but  was  said  to  have  been  fnllv  5 
feet  the  day  previous,  or  before  the  pool  below  had  filled  up  somewhat  The  rising 
river  seriously  threatened  the  new  work,  some  of  which  as  yet  had  not  been  bal- 
lasted, so  stone  was  hastily  taken  from  the  high  places  of  the  old  work  and  distiib- 
nted  where  most  needed.  Some  was  boated  down  from  the  1882-1884  work  one-half 
mile  above,  a  small  flat  being  used  for  that  purpose,  and  1,000  sacks  filled  with  gravel 
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-were  used.  The  work  was  held  during  this  rise — ^not,  however,  before  some  of  it  on 
the  Tennessee  side  of  the  gap  had  b^n  pushed  out  of  alignment  fully  8  feet.  On 
December  30  one  barge  of  nprap  was  received  from  the  contractor,  and  this  was 
divided  into  three  ps^ts,  one  to  Fletchers  B^id,  one  to  Osceola  Bar,  and  about  75 
cubic  yards  for  the  dam.  This  was  pushed  up  to  the  work,  the  chute  then  carrying 
scant  4  feet  of  water.  A  partially  loaded  barge  of  brush  was  also  pushed  up  at  the 
same  time,  the  brush  contractor  being  no  longer  able  to  haul  on  account  of  psjrtial 
submergence  of  the  bar. 

By  January  9  all  work  was  completed,  except  that  more  stone  was  to  be  placed  as 
soon  as  some  would  become  available  and  could  be  pushed  up  to  the  dam,  the  water 
bein^  then  too  low  to  allow  anything  larger  than  a  skiff  to  approach  the  work.  Stone 
had  been  in  the  meantime  pushed  up  into  the  chute  of  Island  No.  30,  and  the  master 
laborer  heretofore  in  local  charge  was  instructed  to  take  advantage  of  the  first  rise  of 
sufficient  volume  to  push  the  stone  to  place.  The  baiiges,  three  in  number,  were 
lightly  laden,  and  as  an  additional  precaution  two  empties  were  left  with  him  should 
it  become  necessary  to  lighten  the  stone  baiiges  still  more.  The  tug  Ilasca  was  left 
there  to  do  the  towing.  On  January  22  there  was  water  enough  to  get  stone  to  the 
dam,  and  all  work  was  completed  on  the  26th;  301  cubic  yards  of  stone  were  distrib- 
uted over  the  work,  and  247  yards  were  stored  on  the  Tennessee  bank  for  future  use, 
the  complete  submergence  of  the  work  rendering  it  impracticable  to  distribute  any 
DQore.    The  work,  however,  is  now  safe. 

On  January  29  I  examined  the  work  and  found  that  from  the  gap  to  the  Tennessee 
shore  it  was  m  good  shape.  From  the  gap  to  Elmot  Bar  everything  was  submerged. 
The  master  laborer  reported  that  there  was  a  break  in  the  old  work,  situated  about 
400  feet  west  of  the  gap,  and  estimated  to  be  125  feet  wide.  He  reported  that  the 
hreak  occurred  before  the  water  overtopped  the  dam,  and  was  due  to  the  scouring 
out  of  the  bottom. 

No  further  examination  will  be  possible  until  after  high  water. 

The  following  is  a  summary  of  work  done: 

Building  crib  in  gap,  130,200  cubic  feet 

Topping  dam,  51,334  cubic  feet 

Mattress  work,  525.25  squares. 

Shore  mattress,  115  squares. 

Stone  stored  on  bank,  247  cubic  yards. 

The  details  of  cost  are  as  follows: 

Repairing  dam. 

Labor,  including  superintendence  and  subsistence $3, 230. 77 

Brush,  2,080.32  cords 3,078.14 

Stone,  299.75  cubic  yards 472.08 

Wire,  galvanized,  1,301  pounds 41. 92 

Wire  strand,  3,680  pounds 216.39 

Staples,  96.1  pounds 3.00 

Naiis  and  spites,  167.2  pounds : 3. 80 

Lumber,  2,608  feet  B.  M 83.76 

Miscellaneous  materials 55. 78 

Towing 93.00 

Total 7,228.64 

Repairs  to  dam,  181,534  cubic  feet.    Cost,  in  place,  $0.0398  per  cubic  foot 

Mattress  work, 

L^bor,  including  superintendence  and  subsistence $1,384.89 

Brush,  900  cords 1,350.00 

Stone,  76.25  cubic  yards 110.25 

Wire,  galvanized,  284  pounds 9. 10 

Wirestrand,  1,896  pounds 111.53 

Clips,  240 14.11 

Staples,  66.9  pounds 2.09 

Naiis  and  spikes,  19.8  pounds .41 

Lumber,  2,164  feet  B.  M 28.00 

Miscellaneous  materials '. 3. 00 

Towing 16.00 

Total 3,029.38 

Mattress  construction,  640.25  squares,  or  7,114  square  yards.  Cost,  in  place,  14.78 
per  square,  or  $0.4258  per  square  yard. 
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Summary  qfwfrh  done^  wUh  eofL 


BefMdring  dam,  181,694  cabic  feet $7,228.64 

lUttieaB  work,  7,114  sqaare  yards 3,Q29.3S 

Total  cost  of  work  in  the  field 10,258.0) 

BeipectfaUy  aabmitted. 

AuQ»  J.  Koi/TTy  AuiMant  Engineer, 
G^>t  K  Stsupth  WncBLow, 

Oofp$  of  Bnffmwrt^  17.  8.  A. 


BBPOBT  or  MIL  W.   M.   RIB,  AflSnTAHT  ■NOIlfVBR,  OH  WOKK  DT  VIBBT  AHD  SKOXD 

DUfnucxB,  DUBoro  aBAaoM  189^1900. 

MncFHn,  TxMV.,  AprU  SO,  1900. 

Captain:  I  have  the  honor  to  sabmit  report  npon  work  done  in  First  and  Seooni 
districtfl,  improying  Miiwiiwippi  Biver,  donng  the  ooaoon  188^1900,  at  the  foliowin; 
places: 

1.  Hickman,  Ky. 

2.  New  Madrid,  Mo. 

3.  Hopefield  Bend,  ArkansM. 

4.  Memphia  Harbor,  Tonnenoe. 
6.  Helena,  Ark. 

1.  mCKMAK,  KT* 

The  work  to  be  done  was  to  repair  a  waahout  in  the  upper  bank,  caused  by  a  sn> 
face  drain,  and  located  at  about  the  middle  of  the  revetment  work  of  1894.  Tb 
bluff  portions  of  the  bank  around  the  hole  were  ffnided  first  by  hand;  a  sill  placel 
across  the  center,  and  then  a  crib  dike  extending  from  the  top  of  the  bank  to  th) 
unbroken  revetment  was  placed  on  this  sill,  with  the  object  of  destro^'ing  the  edd* 
action  which  was  enlarging  the  hole.  This  dike  was  105  feet  long,  with  an  avera^ 
height  of  10  feet  The  crest  and  slopes  of  the  dike  and  the  edses  of  the  hole  wen 
then  paved  with  stone,  some  of  which  was  taken  from  an  old  pile. 

This  work  was  begun  December  19,  1899,  and  finished  January  29,  1900.  Tte 
long  time  required  for  the  work  was  due  to  the  shortage  of  stone.  The  work  don? 
consisted  in  placing  86  squares,  equal  to  956  sauare  yards,  of  sill  mattress;  25,60 
cnbic  feet  of  crib  dike;  and  1,223  square  yards  oi  stone  paving. 

The  details  of  cost  are  as  follows: 

Labor,  including  superintendence $243.(19 

Towing 155.54 

Brush,  66  cords 51. 52 

Poles,  9  cords 12.  W 

Stone,  27.06  cubic  yards 37.  «1 

Wire  strand,  one-fourth  inch,  800  pounds 47. 52 

Wire,  c^vanized,  No.  12,  400  pounds 14.S2 

Total 562.00 

Bill  mattresB  constructed,  86  squares,  or  956  square  yards.  Ck)st,  in  place,  $6.53 
per  square,  or  10.587  per  square  yard. 

Orihdxka, 

Labor,  including  superintendence $355.04 

Towing 321.31 

Brush,  200  cords 184.00 

Poles,  20  conls 28.00 

Stone,  170  cubic  yards 236.30 

Wire  strand,  one-fourth  inch,  272  pounds 16. 15 

Wire,  galvanized,  No.  12, 600  pounds 21.48 

Total 1,162.28 

Amount  of  crib  dike  constructed,  25,600  cubic  feet.  Cost,  in  place,  per  cubic  foot, 
•0.0454. 
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Pcufkig  bonk» 

Labor,  indnding  aaperintendenoe ^ $311.57 

XowiiuF. -----..---.--...«-..-...-.«........._...........  ....  .      222. 69 

Stone,  200 (nibicyardsJirrr""'-""-!!^!^^-!-'"!"^  278.00 

Total 812.26 

Amotint  of  bank  paved,  1,223  square  yards.    Cost  per  square  yard,  in  place,  10.664. 

Towing. 

Labor 1479.84 

CJoal 219.50 

Total 699.34 

Tbis  has  been  charged  into  the  work  above  described. 

Summary  of  work  done,  with  oosL 

Sill  mattrePB,  86  squares,  or  956  square  yards $562.00 

Crib  dike,  25,600  cubic  feet 1,162.28 

Paving  bank,  1,223  square  yards 812.26 

Total  cost  of  work  in  field 2,536.54 

The  total  length  of  the  Hinlrnnft.Ti  revetment  work  is  1,560  linear  feet,  all  of  which 
ifl  in  satiflfiictory  condition. 

2.   raw  MADBID,  ICO. 

The  project  for  this  work  was  to  extend  the  revetment  downstream  as  far  as  funds 
would  permit,  and  to  make  necessary  repairs  to  the  old  revetment,  especially  at  the 
head,  where  slight  undermining  was  threatened,  and  repairs  to  the  pavmg  and 
extension  of  the  same  up  the  bank  along  the  city  front 

The  construction  plant  and  outfit  were  brought  from  Helena,  Ark.,  arriving  at 
New  Madrid  November  26.  Preparations  were  at  once  made,  but  delay  was  occa- 
sioned by  the  slow  delivery  of  material.  Brush  and  poles  were  purchased  by  con- 
tract at  92  cents  per  cord  for  the  former  and  $1.40  per  cord  for  the  latter;  stone  was 
also  obtained  by  contract  at  $1.39  per  cubic  yard,  delivered  at  the  works  on  con- 
tractors' barges. 

The  lateness  of  the  season  and  the  presence  of  ice  in  the  river  retarded  the  work, 
causing  a  complete  suspension  of  operations  from  December  30,  1899,  to  January  29, 
1900,  while  waiting  for  the  ice  to  run  out  and  enable  the  contractor  to  resume  towing. 

River  mattress. — Only  one  regular  fascine  mattress  was  constructed.  It  was  900  feet 
long  by  275  feet  wide,  and  overlaps  the  mattress  of  1898  about  50  feet;  work  of  build- 
ing was  begun  November  29  and  the  mattress  sunk  on  December  16. 

CknmecHng  mattresses, — ^Two  small  connecting  mattresses  were  placed,  aggregating  106 
BQuares,  or  1,167  square  yards.  One  was  at  the  mouth  of  Dry  Bayou,  just  at  the  Head 
of  the  revetment,  and  the  other  was  at  "Cypress"  drain,  about  1,000  feet  below 
this  season's  work.  Both  mattresses  were  designed  bb  sills,  over  which  the  drainage 
water  from  these  depressions  can  discharse  witnout  producing  gullies  in  the  bank. 

JSank  revetment, — All  grading  was  done  by  hand,  both  for  the  repair  work  and  along 
the  &flcine  mattress,  as  the  volume  of  earth  to  be  removed,  to  produce  a  satisfactory 
slope  for  the  paving,  was  too  small  to  warrant  the  employment  of  the  hvdraulic 
method.  The  gradmg  was  done  just  a  little  in  advance  of  the  paving,  tne  earth 
removed  being  cast  upon  the  paved  surface.  Paving  was  begun  December  17,  1899, 
and  finished  January  31,  1900.  Along  the  site  of  the  new  work  the  paving  was  car- 
ried to  the  25-foot  stage.  New  Madrid  gauge,  and  along  the  city  front,  for  a  length 
of  500  feet,  the  paving  was  extended  to  uie  top  of  the  bajik.  The  mouths  of  the  two 
drains  were  also  pav^  to  carrv  off  storm  water.    The  total  amount  of  this  work 

done  was  12,685  square  yards,  distributed  as  follows: 

Square  yards. 

Along  the  new  mattress 6,240 

Along  the  city  front 5,945 

At  the  mouth  of  Dry  Bayou 167 

At  the  mouth  of  "Cjy press''  drain 333 

Total 12,685 
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Lftbor,  indnding  aaperintendepee f4, 331.1} 

SubsiflteDoe  stores 898.4 

Towing 1,836.H 

Brush,  3,756.e9  cords 3,456.  ♦> 

Poles,  151. 62  ooids 212.K 

Piling,  292  linear  feet 23.  J6 

Stone,  1,415.23  cubic  yanig 1,967.17 

Staples,  300  pounds ll.:0 

Wire  stnud,  one-half  inch,  6,512  ponntls 832.11 

Wire  strand,  five^xteenths  inch,  10,021  pounds 642..X) 

Wire  strand,  one-fourth  inch,  12,800  pounds 760.12 

Wire,  galvanized.  No.  12,  6,800  pounds 258.10 

Wire,  silicon  bronze.  No.  9,  686  pounds 136..0 

Clips,  one-hall  Inch,  200 22.50 

Clips,  five-sixteenth  inch,  3,000 237.» 

Coal 88i)0 

Lumber 25.75 

Miscellaneous  material? 47.23 

Total 15,287^ 

River  mattress  constructed,  2,475  squares,  or  27,500  square  yards.    Cost  in  plae, 
16  176  per  square,  or  10.556  per  square  ysnL 

Labor,  including  superintendence $248.31 

Subsistence  stores 46.90 

Towing 106.8t 

Brush,  270.15  cords 248.53 

Stone,  80  cubic  yards 122.32 

Wire  strand,  five-sixteenths  i"tli.  280  pounds 16,15 

Wire  strand,  one-fourth  inch,  830  pounds 49.3D 

Wire,  galvanized.  No.  12,  503  pounds 19.11 

Miscellaneous  materials lO.OO 

Total 867  70 

Connecting  mattress  constructed,  106  squares,  or  1,178  square  yarda    Cost  in 
place,  $8,186  per  square,  or  $0,737  per  square  3^^. 

BankfwetmenL 

Labor,  including  superintendence $3,50010 

Subsistence  stores 596. 85 

Towing 1,067.88 

Stone,  2,338.61  cubic  yards 8,250.66 

Spalls,  384.61  cubic  yards 534.60 

Coal 53.30 

Miscellaneous  materials 33.69 

Total 9,037.06 

Amount  of  bank  paved,  12,685  square  yards.    Cost  in  place,  $0. 713  per  square  yard. 

Tbwing, 

Labor,  including  subsistence  service $1,804.49 

Subsistence  stores 141.20 

Coal 1,038.77 

Oils  and  engineer' s  supplies 24. 92 

Miscellaneous  materials 1.72 

Total 3,011.10 

This  has  been  chaiged  into  the  work  above  described. 
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Summary  qfworh  done^  wUh  cott. 

River  mattrefls,  900  linear  feet,  27,600  square  yards $15, 287. 27 

Goimecting  mattress,  1,511  square  yards 867.70 

Bank  revetment,  12,685  square  yards 0,037.08 

Total  cost  of  work  in  the  field 25,192.05 

New  work  completed  this  season,  850  linear  feet,  cost,  119,737.39.  Cost  per  linear 
foot  of  bank  revetted,  $23.32. 

The  present  leng^  of  the  New  Madrid  revetment  is  4,500  linear  feet,  all  in  good 
condition. 

3.   HOFETIXLD  BKND,   ABKANBAS. 

The  lower  portion  of  Hopefield  Bend  was  revetted  in  1888,  1890,  and  1892,  with 
mattresses  200  feet  wide,  made  by  weaving  brush  around  longitudinal  poles.  This 
form  of  mattress  presents  frequent  and  large  interstices,  through  which  currents  of 
high  velocity  will  scour  the  material  beneath,  resulting  in  a  settling  of  the  mattress 
and  causing  breaks  in  the  revetment,  which,  aurinff  hign-water  periods,  soon  results 
in  the  formation  of  large  pockets  in  the  bank.  Duch  breaks  occurred  during  the 
hieh  water  of  1893, 1897,  and  1898. 

In  the  fall  of  1893  fascine  mattresses  were  placed  over  some  of  the  old-style  mat- 
tresses at  and  near  the  lower  end  of  the  bend.  About  900  linear  feet  were  thus 
revetted  at  the  extreme  lower  end  and  2,000  linear  feet  a  short  distance  above,  leav- 
ing an  intervid  of  old  mattress  work  about  1,300  feet  long  between  the  two  pieces. 
The  floods  of  1897  and  1898  caused  breaks  along  this  interval  and  two  rather  serious 
caves  in  the  old  work  above. 

The  project  for  this  season  was  to  cover  this  interval  with  a  fascine  mattress  and 
to  extend  the  same  kind  of  work  upstream  about  1,900  feet  in  order  to  more  thor- 
oughly protect  the  endangered  bank;  also  to  make  some  repairs  to  the  revetment 
above  the  low-water  line,  the  mattresses  to  be  250  feet  wide,  with  inshore  edge  at 
or  about  the  zero  contour. 

Preparations  for  the  work  were  begun  August  1  and  field  work  started  August  16. 

Brush  and  poles  were  furnished  by  contractors  at  92  cents  per  cord  for  the  former 
and  $1.40  per  cord  for  the  latter.  Stone  was  delivered  by  contractor  on  Government 
barges  at  West  Memphis  at  $1.44  per  cubic  yard  for  riprap  and  $1.29  per  cubic  vard 
for  spaUs.  The  labor  supply  was  abundant,  and  wases  were  $1.40  per  day  without 
subsistence.  The  weather  and  stage  of  river  were  both  favorable,  only  four  days 
were  lost  by  rain,  and  the  maximum  stage  of  the  river  during  the  time  of  construction 
of  river  mattresses  was  5.5  feet 

River  mattreases. — ^The  first  mattress  was  swung  into  position  August  21  and  sunk 
September  9.  This  mattress  covered  the  interval  in  the  1893  work  and  protects 
1,415  linear  feet  of  bank,  or  from  station  77  -f-  65  to  station  91+  80.  The  mattress 
was  1,450  feet  long  by  250  feet  wide  and  was  built  and  sunk  in  the  manner  described 
in  previous  reports.  Mattress  No.  2,  900  feet  by  250  feet,  was  begun  September  15 
ana  sunk  September  28.  It  protects  880  linear  feet  of  bank  just  at  the  head  of  the 
1893  revetment,  or  from  station  49 + 30  to  station  57  -|- 10.  Mattress  No.  3, 1,000  feet 
by  250  feet,  was  begun  October  2  and  sunk  October  19.  It  is  immediately  above 
mattress  No.  2  and  protects  970  feet  of  bank,  or  from  station  89+60  to  station 
49+30. 

The  combined  length  of  these  three  mattresses  placed  was  3,350  feet,  revetting 
3,265  linear  feet  of  bank  250  wide  below  the  low-water  line. 

The  lower  portion  of  this  bend  is  now  covered  with  fascine  mattresses  for  a  length 
of  6,015  feet,  or  from  station  39+60  to  station  99  +  15,  the  latter  being  at  Hopefield 
Point 

Connecting  mattresses, — Six  connecting  mattresses  were  placed  along  the  inshore 
edge  of  the  large  mattresses,  and  one  small  mattress  was  sunk  at  the  extreme  lower 
end  of  the  wonc  to  act  as  a  sill  for  a  stone  dike  or  eroin  built  there.  The  quantity 
placed  was  1,036  squares,  equal  to  11,511  square  yards. 

Bank  revetment, — Paving  was  done  at  numerous  places,  and  considerable  additional 
stone  was  placed  along  the  edge  of  the  river  mattresses  or  near  the  low-water  Une. 
At  several  localities  where  the  bank  was  being  scoured  above  the  paving  it  was 
extended  to  a  higher  contour.  Several  breaks  or  faults  were  found  m  the  paving, 
and  here  the  stone  was  removed,  the  bank  graded  to  a  proper  slope,  and  then 
repaved. 

The  quantity  of  paving  done  was  3,060  square  yards. 

Crib  aikes. — ^A  brush  and  pole  crib  dike,  placed  on  a  heavy  sill  mattress  and  paved 
with  stoofi^  was  built  across  a  depression  scoured  between  the  top  edge  of  the  piEiving 
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and  the  bank  at  Station  80.  This  dike  is  sapplemental  to  those  built  in  1897.  It 
connects  the  top  of  the  bank  with  the  paved  slope  at  the  15-foot  elevation  above 
zero  stage,  has  a  length  of  88  feet,  average  height  oi  10  feet,  and  contains  27,000  cubic 
feet 

SUmt  dHoa, — ^A  heavy  paving  of  stone  about  2  feet  thick,  20  feet  wide  at  the  zero 
oontoor,  and  tapering  to  10  feet  wide  at  the  top  of  the  bank  wa?  placed  at  the  extreme 
lower  end  of  the  revetment  in  order  to  check  the  extension  of  the  caving  bank 
upstream.    It  contains  3,600  cubic  feet  of  stone. 

The  details  of  cost  are  as  follows: 


Labor,  including  soperintendenoe 115,703.68 

Subsistence  stores 894.59 

Towing 2,245.40 

Brush,  11,060.25  cords 10,175.43 

Poles,  732.3  cords 1,025.22 

Piling,  600  linear  feet 48.00 

Stone,  4,204.42  cubic  yards 6,054.36 

Staples,  1,150  pounds 37.79 

Wire  strand,  one-half  inch,  6,025  pounds 315. 16 

Wire  strand,  five-sixteenths  inch,  31,339  pounds 1, 551. 28 

Wirestrand,  one-fourth  inch,  42,192  pounds 2,506.20 

Wire,  galvanized,  No.  12,  20,020  pounds 644.64 

Wire,  silicon  bronse.  No.  9,  3,100  pounds 615.04 

Clips,  one-half  inch,  800 90.40 

Clips,  five-sixteenths  inch,  8,000 632.00 

Lumber 61.80 

Coal 48.00 

Charter  of  barges 300.00 

Miscellaneous  ma^teriala 251.57 

Total 43,190.56 

River  mattress  constructed,  8,375  squares,  or  93,056  square  yards.    Cost  in  place, 
$5,157  per  square,  or  10.464  per  square  yard. 

Cbnn^cftn^  mattren. 

Labor,  including  superintendence $1,931.  28 

Subsistence  stores 108. 31 

Towing 26tS.  60 

Brush,  1,553.31  cords 1,429.04 

Poles,  65.5  cords 91.  70 

Stone,  474  cubic  yards 682.  oti 

Staples,  150  pounds 5. 01 

Wire  strand,  one-half  inch,  270  pounds 14. 1 2 

Wire  strand,  five-sixteenths  inch,  2,000  pounds 99. 00 

Wire  strand,  one-fourth  inch,  3,758  pounds 223. 2o 

Wire,  galvanized.  No.  12,  3,200  pounds 103.04 

Charter  of  barges 80.00 

Coal 6.00 

Miscellaneous  materials «. 24.00 

Total 5,065.89 

Connecting  mattress  constructed,  1,036  squares,  or  11,511  square  yards.    Cost  in 
place,  $4,889  per  square,  or  $0.44  per  square  yard. 

Bank  revetment 

Labor,  including  superintendence $1,789.  78 

Subsistence  stores 70.  74 

Towing 252.84 

Stone,  1,253.32  cubic  yards 1,804.78 

Spalls,  485.02  cubic  yards 625.68 

Lumlier 98.32 

Miscellaneous  materials 23. 31 

Total 4,665.45 

Total  amount  of  paving  placed,  3,060  square  yards.    Cost  per  squaie  yard,  $1,521. 
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Orib  dikes. 

Labor,  inclading  superintendenoe $495. 33 

Subsistence  stores 42. 96 

Towing - 64.69 

Bruah,  57.6  cords 52.90 

Poles,  46  cords 63.00 

Stone,  250  cubic  yards 360.00 

Wire  strand,  on&-{ourth  inch,  24,000  pounds 142. 56 

Total..... 1,221.44 

Total  amount  of  crib  dike  constructed,  27,000  cubic  feet.   Cost  per  cubic  foot,  $0,045. 

Stone  dikes. 

Labor,  including  superintendence $81. 87 

Subsistence  stores  - 6. 60 

Towing 21.00 

Stone,  200  cubic  yards 1 288.00 

Total 397.47 

Total  amount  of  stone  dike  constructed,  3,600  cubic  feet.   Cost  per  cubic  foot,  $0.11. 

Towing. 

Labor,  including  subsistence  service $1,762.99 

Subsistence  stores 259. 03 

Coal 682.00 

Oils  and  engineer's  supplies 65. 90 

Miscellaneous  materials 82.61 


Total 2,852.63 

This  has  been  chaiged  into  the  works  above  described. 

Summary  of  work  done,  with  cosL 

River  mattress,  3,350  linear  feet,  or  8,375  squares $43,190.56 

Connecting  mattress,  1,036  squares 5,065.89 

Bank  revetment,  3,060  square  yards 4, 665. 45 

Cribdikes,  27,000  cubic  feet 1,221.44 

Stonedikes,  3,600 cubic  feet 397.47 

Total  cost  of  work  in  the  field 54,540.81 

The  upi)er  4.000  feet  of  the  Hopefield  Bend  revetment  has  river  mattresses  of  the 
old  style,  200  leet  wide.  These  have  protected  this  portion  of  liie  bend  since  1891. 
Along  the  lower  6,000  feet,  where  the  current  is  strongest,  there  is  now  a  continuous 
belt  of  fascine  mattresses  250  to  300  feet  wide.  The  bank  above  low  water  for  the 
entire  length  is  paved  with  stone  up  to  the  24-foot  stage,  as  an  average.  Above  this 
paving  considerable  scour  has  occurred  during  recent  hieh  waters,  leaving  in  man^ 
places  a  nearly  horizontal  bench  from  15  to  30  feet  wiae,  and  at  some  places  this 
scouring  was  so  great  that  large  troughs  were  excavated  far  below  the  top  edge  of  the 

riving.    These,  however,  have  been  repaired  by  building  9  crib  dikes  across  them, 
in  1897  and  1  in  1899. 

Owin^  to  the  importance  of  this  revetment  to  the  preservation  of  the  harbor  of 
Memphis,  it  is  recommended  that  the  paving  be  extended  to  the  top  of  the  bank. 
Since  the  fall  of  1893  the  cavine  at  the  lower  end  of  the  revetment  has  transferred 
Hopefield  Point  upstream  250  feet.  To  prevent  further  loss  the  revetment  should  be 
extended  around  the  point  about  400  feet 

4.   MEMPHIS  HABBOR,  TSNNE8SRB. 

The  work  consisted  in  repairing  some  of  the  dikes  along  the  Memphjs  front,  built 
by  the  citizens  in  1886  and  later  extended  and  several  times  repaired  by  the 
Government 

Recent  high  waters  had  scoured  pockets  below  Dikes  Nos.  1  and  2,  and  to  prevent 
further  enlargement  a  connecting  mattress  150  feet  long  by  130  feet  wide  was  placed  in 
each,  and  along  the  lower  pocket  the  bank  above  low  water  was  paved  with  stone 
up  to  the  16-foot  stage  on  Memphis  gauge. 
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Dikes  N08.  2  and  2\  were  alflo  repaired.  Additional  brash  eribe  had  been 
placed  on  the  shore  ends  of  these  in  1897;  but  as  the  brush  work  of  which  they  were 
composed  was  fast  decaying,  it  was  considered  advisable  to  preserve  them.  To  this 
end  wedgeHshaped  cribs  of  brush  work  were  built  on  their  sides,  shaped  to  a  slope  of 
1  on  li,  and  then  closely  paved  with  stone. 

The  mattress  and  crib  work  was  placed  between  October  20  and  October  31,  uainf 
the  plant  from  the  Hopefield  Bend  work,  but  the  stone  paving  was  not  placed  until 
some  time  later.  The  dike  work  is  now  in  fair  condition,  but  repairs  wul  probably 
be  needed  from  time  to  time. 

The  details  of  cost  are  as  follows: 

Oonneeting  maUresB, 

Labor,  including  superintendence $587.87 

Towing 28.08 

Brush,  600  cords 460.00 

Stone,  406  cubic  yards 564.17 

Staples,  100  pounds 3.63 

Wire  strand,  five-sixteenths  inch,  1,500  pounds 74. 25 

Wire  strand,  one-fourth  inch,  2,000  pounds 118.80 

Wire,  galvanized.  No.  12, 400  pounds 12.88 

Total 1,849.68 

Connecting  mattress  constructed,  391  squares,  4,344.4  square  yards.  Cost  in  place, 
94.73  per  square,  or  10.4257  per  square  yard. 

OribdikeL 

Labor,  including  superintendence $371. 59 

Brush,  222.86  cords 205.03 

Stone,  100  cubic  yards 144.00 

Wire  strand,  five-sixteenth  inch,  472  pounds 23.36 

Wire,  galvanized.  No.  12,400  pounds 12.88 

Total 756.86 

Total  amount  of  crib  dikes  constructed,  23,700  cubic  feet  Cost  per  cubic  foot  in 
place,  $0,032. 

Paving. 

Labor,  including  superintendence $843.31 

Stone,  250  cubic  yards 360.00 

Spalls,  166  cubic  yards 214.14 

Total 917.45 

Amount  of  paving  laid,  1,137  square  yards.    Cost  per  square  yard  in  place,  $0,807. 

Summary  of  work  done,  wUh  oo$t. 

Connecting  mattress,  391  squares,  or  4,344.4  square  yards $1, 849. 68 

Repairs  to  crib  dikes,  23,700  cubic  feet 756.86 

Paving,  1,137  square  yards 917.45 

Total  cost  of  work  in  the  field ^...    3,523.99 

5.   HELENA,  ABK. 

In  1889,  when  the  first  work  was  done  at  this  harbor,  a  mattreas  613  feet  long  by 
226  feet  wide  was  placed  from  the  steamboat  elevator  extending  downstream,  but 
along  this  the  bank  was  neither  graded  or  paved.  Below  this  mattress  there  was  450 
feet  of  unrevetted  bank  extending  to  the  sill  mat  of  Dike  No.  1.  Alons  the  portion 
above  described  active  caving  of  the  bank  (^especially  the  lower  half)  nad  recently 
occurred,  and  the  project  was  to  complete  this  revetment  by  placing  across  the  gap  a 
fascine  mattress,  join  the  1889  mattress  with  the  bank  by  connecting  mattress,  and  to 
grade  and  pave  along  the  whole;  also  to  make  necessary  repairs  to  the  other  work. 

The  plant  used  on  this  work  was  the  same  as  at  Hopefield  Bend.  On  October  4  a 
pile  driver  and  crew  arrived  and  on  the  following  day  b^an  work  at  grading  the 
bank;  the  mattress-building  plant  arrived  from  HoDefield  &nd  on  November  5,  and. 
its  work  being  completed,  was  sent  to  New  Madria,  Mo.,  on  November  21,  a  small 
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self-fiabedsting  force  being  left  to  flnish  the  paying^  work.  Brush,  poles,  and  stone 
were  famished  by  same  contractors  and  at  same  prices  as  at  Hopefield  Bend.  The 
season  was  good  and  labor  plentifol. 

River  maUress.^yue  river  mattress  was  built,  connecting  the  mattress  of  1889  with 
Dike  No.  1;  it  was  600  feet  long  by  250  feet  wide;  was  begun  November  6  and  sunk 
November  16. 

Connecting  mattreei. — ^Two  connecting  mattresses,  about  40  feet  wide  each  and 
aggre^zating  185  squares,  were  placed  along  the  1889  work,  and  1  mattress  60  feet 
by  iSo  feet  was  placed  below  Dike  No.  4  to  join  the  sill  oi  that  dike  with  the  work 
bdow. 

Bank  revetment, — Grading  with  pile-driver  pumps  was  begun  October  5  and  con- 
tisued  daily  until  finished  on  November  18.  The  grading  extended  from  the  eleva- 
tor to  Dike  No.  1,  a  len^  of  1,050  feet  Volume  of  material  removed,  13,267  cubic 
yards;  total  a)et,  $1,867.45;  cost  per  linear  foot  of  bank.  $1.78,  and  cost  per  cubic 
yard,  $0.14.  The  hieh  cost  is  due,  first,  to  the  tenacity  of  the  material,  and  second, 
to  the  presence  of  a  laige  quantity  of  riprap  stone  which  had  been  silted  up  just  on 
top  of  toe  graded  bank.  The  pavmg  was  begun  November  17  and  completed  Decem- 
ber 22,  after  considerable  delay  in  awaiting  me  arrival  of  stone.  It  was  carried  to 
the  21-foot  stage  of  the  Helena  gaujge. 

Eepairs  to  dwu, — ^The  work  consisted  in  placing  a  brush  and  pole  crib,  containing 
17,400  cubic  feet,  on  Dike  No.  4  to  restore  a  settled  portion  of  tne  old  work,  and  the 
repaving  of  the  shore  ends  of  Dikes  Nos.  1^,  2,  ana  2}.  The  amount  of  repairing 
thus  done  asgr^atee  1,100  square  yards. 

The  detaite  of  cost  are  as  follows: 

Rvoer  maJttreu, 

Labor,  including  superintendence $2, 228. 67 

Subsistence  stores 354. 67 

Tbwing 1,127.94 

Brush,  1,910.49  cords 1,757.65 

Poles,  120  cords 168.00 

Piling,  120  linear  feet 9.60 

Stone,  1,000  cubic  yards 1,440.00 

Staples,  200  pounds 7.30 

Wire  strand,  one-half  inch,  1,100  pounds 57. 53 

Wire  strand,  five-sixteenths  inch,  6,000  pounds 297. 00 

Wire  strand,  one-fourth  inch,  8,000  pounds 475. 20 

Wire,  galvanized.  No.  12,  6,000  pounds 214.80 

Wire,  silicon  bronze,  No.  9,  500  pounds 99. 20 

Clips,  one-half  inch,  200 22.60 

Clips,  five-sixteenths  inch,  2,000 158.00 

Coal 40.00 

Lmnber 59. 31 

Charter  of  barges 204.00 

Miscellaneous  materials 12.61 

Total 8,733.98 

Mattress  constructed,  1,500  squares,  or  16,667  square  yards.  Cost  in  place,  $5.82 
per  square,  or  $0,524  per  square  yard. 

Connectmg  moMreu, 

Labor,  including  superintendence $532. 07 

Subsistence  stores 127. 46 

Towing 205.50 

Brush,  300  cords 276.00 

Poles,  42.5  cords 59.50 

Stone,  150  cubic  yards 216.00 

Staples,  100  pounds 3.60 

Wire  strand,  one-fourth  inch,  2,000  pounds 118. 80 

Wire,  galvanized.  No.  12,  1,000  pounds 35. 80 

Coal 10.00 

Miscellaneous  materials 10. 28 

Total 1,595.01 

Connecting  mattress  constructed,  245  squares,  or  2, 722  square  yards.  Cost  in  plaoe, 
16.51  per  square,  or  $0,586  per  square  yard. 
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Sotut  ftvtttntnL 

Labor,  including  superintendence $3,640. 28 

SubtiiHtenoe  etores 89. 81 

Towing 901.63 

Stone,  1,154.43  cubic  yardfl 1,662.38 

Spalls,  298.3  cubic  yarda * 384.81 

Coal 278.00 

Oils  and  engineer's  supplies 16. 83 

Miscellaneous  materials 13.39 

Total 6,987.13 

Amount  of  paving  laid,  9,500  square  yards.    Cost  per  square  yard  in  place,  $0,735. 
NoTB.— ^!])onflideraDle  stone  was  obtained  from  old  stock  pile,  which  was  undercut 
by  grading.    This  stone  had  heretofore  been  expended. 

Bqpain  to  dUte». 

Labor,  including  superintendence $512. 86 

Sulieistence  stores 4. 58 

Towing 114.00 

Brush,  41.25  cords 37.96 

Stone,  140  cubic  yards 201.60 

Miscellaneous  materials 11.75 

Total 882.74 

Amount  of  crib  dike  constmcted,  17,400  cubic  feet  Cost  In  place^  $0.0507  per 
cubic  foot 

Towing  expen$e. 

Labor,  including  superintendence ^ $1,161.85 

Subsistence  stores 193.67 

Coal 782.33 

Oils  and  engineer's  supplies 8.55 

Charter  of  steamer 200.00 

Miscellaneous  materials 2. 67 

Total 2,349.07 

This  has  been  charged  into  the  various  works  described  above. 

Summary  of  wjrh  done,  with  cotL 

River  mattress,  600  linear  feet,  or  1,500  squares $8,733.98 

Connecting  mattress,  245  squares 1,595.01 

Bank  revetment,  9,500  square  yards 6,987. 13 

Repairs  to  dikes,  17,400  cubic  feet 882.74 

Total  cost  of  work  in  the  field 18,198.86 

The  total  length  of  the  Helena  revetment  is  4,900  feet,  including  the  dike  system. 
There  is,  however,  one  entirely  unrevetted  space  of  220  feet  in  length  between  dikes 
Nos.  3  and  4.  The  bank  here,  above  low  water  line,  is  quite  tenacious,  and  the 
dikes  have  thus  far  prevented  erosion  from  below.  It  is  probable  that  ere  long 
further  repairs  will  be  reouired  to  the  dikes  and  that  the  paving  will  require  exten- 
sion to  nearer  the  top  of  the  slope. 

The  bank  at  two  localities  appears  to  be  in  a  rather  unstable  condition;  thus  in 
the  fall  of  1898  a  long  crack  opened  from  the  Hoop  Mill  incline  to  and  across  dike 
No.  6,  on  about  the  top  line  ot  the  paving,  the  lower  portion  of  the  bank  settling 
fully  2  feet,  and  in  the  fall  of  1899  another  crack,  higher  up  the  bank,  opened  in  the 
same  locality,  but  extended  up-stream  farther,  or  to  dike  No.  5}.  Similar  Guilts 
were  observed  in  1899  at  the  shore  ends  of  dikes  Nos.  1  and  2. 

The  works  at  the  above-named  points  were  under  the  immediate  supervision  of 
Mr.  Louis  Haas,  overseer,  to  whose  skill  and  ability  mudi  of  ^e  success  is  due. 

Respectfully  submitted. 

W.  M.  Rbbs,  AstiitafU  Engineer, 

Oapt  R  EvBUETH  WmsLow^ 

Corps  of  BngmeerSf  U,  8.  A. 
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REPORT   OP    MR.    CHARLIE    LEVA^ttSEUR,    A8SIHTANT    ENGINEER,    ON    DKKlXiINt;    OPERATlONH 

IN    WOLF   RIVER,  MEASON    OF    18^)9-1900. 

Memphis,  Tknn.,  April  ,-^0,  JfHH). 

Captain:  I  have  the  honor  to  submit  the  following  report  on  the  <lredgiug  opera- 
tionfl  in  Wolf  River  from  August  1  to  December  21,  1899: 

The  object  of  the  work  was  to  keep  open  the  channel  of  Wolf  Rivt^r  from  it*i  mouth 
to  the  county  bridge  during  the  low- water  Beaton. 

For  this  season's  work  the  beam  of  the  dipp)er  was  lengthened,  and  oi)erationH  were 
resumed  in  the  same  manner  a*^  during  tne  i)reviou8  year — that  is,  the  material 
dredged  was  dumped  on  the  channel  bank.  Work  was  iJegun  in  August  and  was  lur- 
ried on  without  interruption  to  De<'eml)er  21.  Most  of  the  work  was  done  near 
the  mouth  of  the  river  and  in  the  channel  aiToss  the  sand  bar.  The  material  dredge<.l 
was  very  soft  mud  that  had  filled  in  during  the  preceding  high  water,  and  a  large 
\Mrt  of  it,  after  being  dumpe<l  on  the  bank,  slipped  back  into  the  channel.  No  dump 
sfow^s  were  available  or  obtainable,  and  the  work  waa  continued  in  said  manner. 

Although  navigation  was  improve<V  this  year  by  dredging,  operations  can  not,  on 
the  whole,  be  considered  a  success.  Navigation  wa*?  impeded  for  a  period  of  three 
months.  But  this  season  the  river  conditions  were  most  unfavorable  and  the  plant 
insufficient.  The  Mis8issipf>i  River  remained  at  a  relatively  high  stage  until  late  in 
August,  and  then  began  to  drop  with  great  ranidity.  The  dredge  was  unable  to  lower 
the  bottom  as  fast  as  the  surface  fell.  The  deposit  during  the  previous  high  water 
was  greater  than  ever  known  lx»fore.  When  the  Mississippi  River  began  to  fall  the 
discharge  of  Wolf  River  was  very  small  and  remained  so  during  the  entire  season; 
consequently  this  stream  was  unable  to  do  its  usual  amount  of  scouring  and  so  help 
the  dredging  operations. 

The  table  below  will  show  the  number  of  cubic  yards  dredged,  the  locality  of 
dredging;  also  the  number  of  cuts,  dippers,  the  average  cut,  and  time: 


Locality. 


From  mouth  to  railroad  incline 

From  railroad  incline  to  Loosa  Hatohie 

Ftom  Loosa  Hatchie  to  Arst  railroad  bridge. 

Total 


Number 

of  days 

dredging. 


Number 
of  cuts. 


89 
31 
23 


586 
196 
119 


Number 

of  dlp- 

pePH. 


15, 014 
4, 9:^ 
3,  H(iO 


Average 
cut. 


Frrt 
4 

4.5 
4,2 


Cubic 

yards 

dredged. 


19,738 
7,407 
5, 715 


143 


901  i      23,812 


-1  •» 


32,860 


Length  dredged,  11.400  feet. 


During  this  season's  work  one  hundred  and  twenty  hours  were  lost  on  account  of 
repairs  to  machinery. 

The  cost  of  the  dredging  operations,  including  superintendence,  cost  of  repairs, 
coal,  and  engineer's  supplies,  was  $3,469.23,  as  follows: 

Labor $2,986.32 

Coal 263.00 

Oils  and  engineer's  supplies 33.  74 

New  chain  and  iron  work 151. 49 

Miscellaneous  materials 34. 68 


Total 

Respectfully  submitted. 

Capt.  E.  EvELETH  Wtnslow, 

CorpH  of  Engineer x^  U,  S.  A. 


3, 469.  23 


Chas.  Levas8Eur,  Afmistaivl  Engineer. 


REPORT  OF   MK.   Al'G.  J.   XOLTY,   ASSISTANT  ENGINEER,  ON  CARE  OF  AND    REPAIRS  TO  PLANT 

FOR    YEAR    ENDINO    APRIL    30,   1900. 

Memphis,  Tenn.,  April  30,  1^00. 

Captain:  I  have  the  honor  to  submit  my  annual  report  of  the  operations  of  the 
*  'Care  of  and  repairs  to  plant ' '  partv  at  Memphis,  Tenn. ,  for  the  twelve  months  ending 
April  30,  1900. 

Steamer  Chisca. — ^A  new  set  of  grate  bars  for  the  furnaces,  a  new  piston  for  the  star- 
"board  main  engine,  and  a  new  rudder  stock  were  made  for  this  boat.  While  in  com- 
mission in  October  the  boat  struck  a  submerged  obstruction,  breaking  some  of  the 
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floor  timbers  iu  the  port  bow  and  damaging  the  forward  capstan  engines.  Repair? 
were  made  in  the  field.  This  boat  will  require  a  new  dynamo  engine,  the  old  one 
having  been  wrecked  beyond  repair  toward  the  close  of  tne  working  season. 

Steamer  Titan. — Bids  having  been  invited  from  various  boal^builders  along  the  Ohio 
and  Mississippi  rivers  for  the  docking  and  repair  of  this  boat,  the  contract  for  such 
repairs  was  awarded  to  the  American  Boat  Works,  of  8t.  Louis,  >Io.,  they  being  the 
lowest  bidders.  The  bid  of  this  firm  was  extremely  low,  but  inquiries  relative  to  their 
financial  and  professional  standing  failed  to  disclose  anything  that  would  justify  the 
rejection  of  their  bid.  The  time  limit  was  specified  ae  ninety  days  after  award  ot 
contract. 

*  The  T^an  arrived  at  St.  Ixmis  on  March  18,  but  owing  to  various  delays,  some  due 
to  continued  oscillations  of  the  river,  others  due  to  impreparedness  of  the  contractors, 
it  was  not  until  the  end  of  April  that  the  boat  was  finally  hauled  out  on  the  ways 
These  latter  were  not  regular  fixed  marine  wavs,  but  improvised  ones.  Owing  to  very 
faulty  choice  of  location  of  these  ways,  the  fx»at  could  not  be  hauled  up  above  the 
ordinary  high-water  plane,  and  as  the  river  remained  quite  high  during  the  greater 
j)art  of  the  spring  ana  summer,  this,  combined'  with  dilatoriness  in  getting  the  reaui- 
site  timber,  delayed  the  actual  beginning  of  repairs  until  August  1.  Even  after  thai 
date  alx)ut  ten  days  were  lost  by  reason  of  not  naving  the  required  material  on  banc 
when  wanted.  These  delays  were  toward  the  end  of  August  augmented  by  financia 
difiiculties  in  which  the  firm  Ix^came  involved.  Two  extensions  of  time  had  already 
l^een  granted,  and  upon  the  expiration  of  the  second  extension,  August  31,  it  becami 
evident  that  the  contractors  would  be  unable  to  complete  the  woA  in  time  for  thi 
boat  to  be  of  any  service  to  us  during  the  season.  Hence,  on  September  1  the  Unitec 
States  assumed  charge  of  the  work.  The  boat  was  launched  October  3,  but  owing  t< 
a  premature  movement  of  the  bow  end  while  the  stem  nMuained  fixed,  the  boat,  insteaii 
of  sliding  down,  slewed  around,  dropping  the  forward  end  partially  off  the  ways,  suf- 
fering, however,  but  slight  damage  thereby.  The  boat  was  jacked  up,  launched  com- 
SleteTy,  and  the  damage  repair^,  being  finally  completed  October  24,  upon  whicl 
ay  it  left  fen*  Plum  Point,  arri\ing  there  on  October  27  and  going  at  once  into  8er\'ice. 
Subsequently  the  lK)at  had  to  be  sent  to  Memphis  to  have  leaky  boiler  calked  an<l  i 
corroded  sheet  cut  out  of  the  forward  mud  drum.  The  donkey  lK)iler  having  faile<l 
while  undergoing  the  test,  another  one  on  hand  on  the  works  was  put  in. 

Steamer  Graham. — The  furnaces  of  this  boat  were  rebuilt.  The  hurricane  roof  wa? 
repaired  and  re-covered.  Other  and  minor  repairs  were  made  during  the  season. 
This  boat  will  require  a  new  cabin,  the  present  one  being  the  original  one  built  in 
1879,  and  is  now  irreparable. 

Steamer  Itasca. — In  an  unavoidable  collision  with  the  stage  of  the  steamer  Kair 
Adams  the  pilot  house  of  the  Itasca  was  completely  wrecked.  A  new  one  was  built 
and  all  the  machinery  put  into  good  working  condition. 

Steamer  II.  L.  Abbot. — This  boat  received  only  minor  repairs. 

Floating  dock. — This  dock  had  been  built  in  1889,  and  had  received  but  little  repair 
since,  and  needed  them  badly.  Bids  for  the  repair  to  this  dock  were  invited  from 
various  boat  yards  along  the  Ohio  and  Mississippi  rivers.  The  bids  were  much  too 
high  and  asked  for  too  much  time  in  which  to  complete  the  job.  As  verj'  little  d 
the  repairs  to  plant  conld  be  done  without  the  dock,  it  was  decided  that  the  repaii? 
shoula  be  done  here  with  a  hired  force.  A  suitable  piece  of  bank  was  prepared,  and 
as  soon  as  the  stage  of  water  permitted  the  dock  was  placed  on  the  blocking  prepared 
for  it. 

The  repairs  made  were  as  follows:  Entirely  new  false  bottom;  calking  of  both  the 
false  and  main  bott(jm;  new  sides,  except  the  bottom  strake,  which  was  still  sound: 
new  ends,  except  gates;  new  pilas  posts;  new  timber  heads;  new  side  shores;  neir 
keel  blocks;  sea  valves  regromid;  ejector  pipes  renewed:  ejector  gates  replaned  and 
reground,  and  dock  calked  all  around.  The  dock  was  launched  May  1 8  and  imme- 
diately put  into  service. 

Dredge  Wolf. — The  alterations  to  tliis  machine,  mention  of  which  was  made  in  nir 
last  report,  were  completed  July  10.  The  following  is  a  summary  of  changes  anl 
repairs:  Boom  lengthened  10  feet;  dipper  handle  lengthened  6  feet;  new  steel  nof^ 
fitted  on  dipper:  stiffening  truss  put  up  under  upper  transverse  chord;  hull  calkec: 
general  repairs  to  machinery,  and  cabin  repaired.  The  lengthening  of  the  boom  aiiJ 
of  the  dipper  handle  necessitated  the  lengthening  of  all  chains  and  tie  rods.  Ths 
machine  is  in  good  condition,  but  needs  docking  for  the  purpose  of  calking. 

Quarter  boats. — There  are  11  quarter  and  office  boats.  They  were  all  repaired  and 
calked  where  necessary.     All  are  now  in  good  condition. 

Gradn  No.  2. — This  boat^s  hull  and  deck  were  calked,  a  new  water  chamber  fcr 
one  of  the  main  pumps  was  fitted  up,  and  all  machinery  was  thoroughly  overhauled 
This  machine  should  be  docked  in  order  to  permit  of  the  readjustment  and  repair  ci 
the  trusses  under  the  heavy  main  pump. 

Grader  No.  40. — The  hull  was  patched  and  ralkc<i.    The  heavy  weight*  of  the  mail 


APPENDIX  Y  y — ^REPORT  OP  MI8SI8AIFPI  RIVER  COMMISSION.       4819 

pumps  occupying  but  a  small  floor  space,  caused  the  deck  and  bottom  to  sag  badly. 
As  the  depth  of  hold  was  too  shallow  to  permit  of  the  erection  of  serviceable  under- 
deck  trusses  to  carry  these  weights,  two  overhead  ones  were  built. 

Pile  driven  Nos.  19  and  SO. — ^The  hulls  and  cabins  were  repaired  and  the  machinery 
overhauled.  The  boiler  on  Ko.  20  being  no  longer  serviceable,  another  was  obtained 
finom  the  warehouse  at  Elmot  and  put  on  boaro. 

Machine  boat  No.  1, — On  August  17  the  boiler  supplying  the  engine  exploded, 
slightly  scalding  the  machinist  and  wrecking  part  of  the  roof  and  one  side  of  the 
cabin.  A  boiler  was  obtained  from  the  warenouse  at  Elmot  and  set  up.  All  other 
damage  was  repaired. 

Machine  hoed  No.  £, — This  boat  is  no  longer  perviceable  and  is  awaiting  inspection 
and  condemnation. 

Lifting  camels. — The  two  pontons  constructed  the  previous  ^ear  for  use  in  opera- 
tions on  Nonconnah  Bock  were,  at  a  small  expense,  converted  mto  lifting  camels  for 
the  purpose  of  raising  the  ends  of  barges  that  were  to  be  repaired,  without  docking. 
They  answered  very  well  for  this  purpose. 

Moorinq  baraes  1  and  f. — These  were  built  in  1891.  They  were  docked  and  almost 
conopletely  rebuilt. 

Mooring  barges  iOS,  £09,  SIS,  and  SS9. — ^These  are  baiiges  of  the  "framed"  type 
and  were  converted  into  mooring  barges.  They  were  docked,  repaired,  and 
strengthened. 

Mattress  barges. — ^Two  of  the  1893  gunwale  barges  were  converted  into  mattress 
baives  to  replace  some  condemned  the  previous  year.  Their  free-board  being  too 
high,  the  sides  were  cut  down,  the  deck  was  lowered,  and  the  ways  and  other  appli- 
ances erected.  Several  imi)rovements  over  the  old  style  of  mattress  barge  were 
incorporated,  one,  the  Hul)stitution  of  movable  for  the  fixed  wooden  fascine  formers. 
Anotner  improvement  in,  that  instead  of  having  special  strand  reels  fitted,  the  new 
barges  are  so  arranged  that  the  ordinary  reels  upon  which  the  strand  leaves  the  fac- 
tory can  be  lifted  into  the  frames  under  deck,  thus  saving  the  time  lost  in  rewinding 
from  the  commercial  onto  the  barge  reel. 

Foot  of  the  old  mattress  barges  were  repaired  as  well  as  could  be  done  without 
docking,  there  not  being  time  enough  for  tnis.  These  four  are  in  very  poor  condi- 
tion and  will  require  extensive  repairs. 

Barges. — These  were  repaired  where  necessary.  They  all  need  additional  repairs 
before  they  can  be  used  for  another  season. 

Mtscellaneous  repairs. — In  addition  to  the  work  enumerated  above,  a  large  amount 
of  miscellaneous  repairs  were  done  to  the  skiffs  and  other  tools  and  outfit.  The 
cables  were  cleaned,  and  a  numljer  of  small  articles  were  constructed. 

The  plant  has  at  all  times  been  properly  cared  for  by  the  small  force  retained  for 
that  purpose. 

Cost  of  repairs  to  plant  for  the  season  of  1899  and  1900. 

Steamer  Chvuxi $597. 95 

Steamer  Titan (>,  647. 31 

Steamer  Graham 225. 87 

Steamer  Rosea 125. 52 

Steamer  Abbot 14. 49 

Floating  dock 3 ,  95 1 . 1 9 

Dredge  Wdf 1,419.67 

Quarter  boats  (11  of  them) 3, 259.  :i5 

Hydraulic  grader  No.  2 776.84 

Hydraulic  grader  No.  40 234. 61 

Pile  drivers  19  and  20 240. 45 

Machine  boats  1  and  2 461. 09 

Lifting  camels 79. 78 

Mooring  bai^ges  1  and  2 1 ,  932. 07 

Mooring  barges  203, 209,  213,  and  229 4, 192. 80 

Mattress  barges 1, 106. 6() 

Bargea  (29  of  them) 9, 619.  79 

Cleaning  cables 143. 05 

Miscellfuieous  repairs 1, 343. 22 

Total 36,371.71 

The  cost  of  caring  for  the  i)lant,  including  Puperintendence  an<l  towing,  was 
$18,889.17. 

Respectfully  submitted. 

Ai<i.  J.  NoLTY,  Assistant  Engineer. 

Capt.  E.  EVELETH  WiNSLOW, 

Corps  of  Engineers,  V.  S.  A. 
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Ibilrafl  of  pTOpoKxU  for  Itvtr  tcork  in  I'ppfT  nnd  Lowfr  St.  FVnncis,  Wltiie . 
VpitfT  Yatoo  Lfrrf  dittriiit,  rtcfirfd  in  reupmae  Ui  ad\-rrti*rme<il»  dated  Jai 
finrf  opened  July  .»,  1399,  by  Oapl.  E.  Erelelfi  Wtnatmr,  Vnrpii  <■/  Engineers. 
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V">« 

SlBti 

^"■ 

an'' 

H.SO 
19,  W 

oia'" 

12.40 

C^t.- 

On/ 

012.90 

30 

a-a 

20 

19.49 

19.49 

19. 

i3so 

17.  .10  '      IT. 

liVioft-  illoV.  JltoV. 


AderlioldlALowj 


'.Piisra  Point. 

Thomas  BroK.,  Memphis,  tenn 

W.  M ,  Ball's,  Felvn.  Ark.  rt 

Robert  Johnsen,  Memphis.  Tenn.  6 . 

Arnold  &  Co.,  Memphis.  Tenn 

F.U.fiogep,  Bledsoe,  Ark 


14.70  I /27         j/27 


I  ■il.iA  j  lb 


d  Will  nnl  lake  more  I 
cwnitakeallltomse 

/Rejected. 


Pritew  bill  are  per  cuLii:  yard. 
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AbstrcLcL  of  proposals  for  furnishing  brush,  poles,  stone,  wire,  wire  strand,  silicon  bronze 
wire,  wire  rope  dips,  staples,  and  manila  rope,  received  in  response  to  adverlisemeni  doled 
Junes,  1899,  and  opened  July  6,  1899,  by  Oapi.  E,  Eveleth  Winslow,  Corps  of  Engineers. 


1 
Brush,  per  cord. 

Poles,  per  cord. 

Stone,  per  cubic  yard,  on  contractor's  barges  at— 

^a 

Name  and  addrem  of  bidder. 

New  Mad- 
rid, Mo. 

Caruthers- 
ville,  Mo. 

Plum  Point 
Reach. 

Hopefield 
Bend. 

• 

1 

SI.  48 
al.89 

1 

• 

I 
s 

SI.  54 
a  1.47 

• 

s 

t 

SI.  54 
a  1.47 

1 

1 

1 

John  Barrett  &  Son,  Cincinnati, 
Ohio 

SI.  43 
al.89 

aSl.44 
1.46 

aSl.44 
1.46 

SI.  74 

SI.  74 

Frederick  Hartweg,  Cincinnati, 
Ohio 

1.67 

1.67 

7 

Joseph  Evins,  Dardanelle,  Ark. 
K.  H.  Killebrew  &  Co.,  Mount 
Pleasant.  T<*nn 

11.15 

.99 
a. 92 

SI.  75 

i.ao 

a  1.40 

9 
IS 

Hunter  &  Frey,  Memphis,  Tenn . 

No. 


Name  and  address  of  bidder. 


1 
3 

4 

6 

9 
10 
11 

12 

16 

17 


Stone,  per  cubic  yard. 


On  contractor's 

barges  at 
Helena,  Ark. 


Riprap.  SpallR. 


John  Barrett  &  Son,  Cincinnati, 
Ohio 

Frederick  Hartweg,  Cincinnati, 
Ohio 


Harry  E.  CofBn,  Memphis,  Tenn. 
John  F.  Oliver,  Neelys  Land- 


ing, Mo 
:.  H.  Killebrew  &.  Co.,  Mount 


Pleasant,  Tenn , 

John  T.   Hillsman,   Memphis, 

Tenn 

Manogue-Pldgeon     Iron     Co., 

Memphis,  Tenn 

Edward  Hely,  Louisville,  Ky... 
American  St«el  and  Wire  Co., 

Chicago,  111 

Phil  J.  Howard,  Rosiclare,  111 .. 


SI.  87      SI.  87 
1.94       1.94 


On  Government 
barges  at  Memphis. 


Riprap,  j   Spalls. 


a  SI.  44 


aSL29 


Wire 

On  Government    rwo 
barges  at  quarries.r' "  •^•' 

pound. 


Riprap. 


OaUa. 


49.60 
49.90 
98 


47 


Spalls. 


CemU.      Onto. 


43 

49.9 

97 


a3.22 


40 


8.29 


8.18 


Wire  strand. 


No- 


Name  and  address  of  bidder. 


»  I 
11 

14 

15 

16 


American  Manufacturing  Co., 

NewYork,N.Y 

Harry  E.Coffln,  Memphis,  Tenn. 

Lee  Bros.,  Memphis,  Tenn 

George  Skene,  Memphis,  Tenn. . 
Manogue-Pidgeon     Iron     Co., 

Memphis,  Tenn 

Schermerhorn    Bros.    Co.,   St. 

Louis,  Mo 

Henry  B.  Newhall,  New  York, 

N.Y 

American  Steel  and  Wire  Co., 

Chicago,  111 


Silicon 
-'  bronze 


Wire  rope  clips. 


Hnch,  'iV^nch,  Hnch, 

per    I     per    |     per 
pound.  I  pound,  pound. 


wire, 

per 

pound. 


Cents.     Cents.  '  Cents. 


a  5. 94 


a4.96  I   a5.28 


6.065,      5.12 


5.27 


}• 


6.03  4.96 


5.25 


Cents. 


a  19. 84 


A-inch, 
each. 


Cents. 


8.50 


Hnch, 
each. 


Cents. 


12.60 


a7.90    all.dO 
8.60  '    12.40 


(512.60  ,  5.15 

\c  7.75  I  C9.75 

I 

22.54  I  27.05 


Staples, 

per 
pound. 


Cents. 


3.75 
a  3. 19 


}• 


Ma- 
nila 
rope, 
per 
pound. 


Omts. 

9.60 

9.76 

a9.57i 


10.07 
9.75 


a  Accepted. 


b  Crosby  clip. 


c  As  per  blue  print,  rejected. 


Note. — Bids  for  stone  on  " contractor's  barges "  at  Hopefield  Bend  and  Helena  and  on  "Govern- 
ment barges  at  quarries"  not  accepted,  it  being  more  economical  and  advantageous  to  supply  stone 
for  use  at  Helena  and  Hopefield  Bend  irom  stone  delivered  on  "  Government  barges  at  Memphis." 
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Abtlraet  of  jmpotaitfor  Itvee  toort  in  Lowfr  Si.  ^raneii  and  While  River  Leu 
rteciveii  in  retpoiite  to  public  nod're  doled  July  13,  tft99,  imd  ripened  Juljt  t. 

Oapl.  E.  EveUtli  Wiimloic,  (i)Tp*  of  Engintert. 


niKl  uldnw  of  bidder 


I       Oaitt.  (tMU. 

JohnT.  Hll1naBn.Mcinphlii,Tenti j  13.60  ,. 

T.M1ke,0reenvf1lP.Ml!« nl2  i        oil. SO  I. 

ThomaiBros.,  MemphL&  Ttna I 

,  Mkrtln  JeiiuliigH.Mempnlii.Tena 


h.  Knowllonn,  Ark .  . 


.UtioDHU 


<SUI(oD|IIa'Satlonll 


ir 


.Xhanifl  of  pmpomi*  for  tfife  H'ork  in  While  Rirrr  I^rre  diKtrirl,  rfOrtped  t; 


Name  unil  luldreiH  nF  hMder. 


I     William  Siniub.  Relcna,  A 


iblp  yard,  cubic  rard.i 
Venli.  OenU.      , 


AbelrnH  iif  jtmjrimiU  fur  leirr  vnrt  in  Lou-er  St.  Frnnein  Letiee  distriei,  received  i 
In  piihlir  iHiliiv  doled  F'-hrii'ir\i  3,  1900,  and  uprntd  February  7,  1900,  bu 
Eeelfih  Witudoa;  Ci/rpt  i,f  Eti/fineeT-. 


id  addrex  o(  bidder. 


Ben  Taller.  UemphlH.  Teiii 
T.  Mike,  MemphH.  Tenn  . , 
J.  H.  rarr.  Mempbla,  Tenn 


Abslmel  of  jrropoeali  fur  leive  wort  iv  While  Itirn-  Leree  diMriH,  receined  in  i 
public  notice  doleil  FehnKiri/  1,  1900,  and  opened  Fehnwry  9,  1900,  by  Qij. 
letk  Wiiuihui,  Curpe  of  Eagineert. 


.o. 

Name  and  addrem  ot  bidder. 

M. 

H.  MoiBBii,  Dawso 

OmU. 

a-iik 

1 


■■ 


MAP 
HICKMAN 

IB  LOCATX^ 


SHOVriKC 


Capi 


■s 


■*o34 


^ 


I 

i 


Bng  56  2 


I 


"^ 


, 


7 


Bug  56  2 


8 


Eng  56  2 


K 


\     ^ 

JJ'       W  p\ 
\     J*  \ 

^\ 

1    o 

.    0 

\        — J^ 

Y^ 

\^^~^ 

/^^^ 

% 

--"\^^ 

\ 

\ 

Bng  56  2 

[>JX  Y  V KEHOK'l"  CF  MISSISSIPPI  KIVEK  ri  .MMi.--l.  i\.  4H2.H 

icilian  titgatetrt  rinptuj/fd  (m    avrk  uj  riirr  iiiid  liurlmr   iiiiyruveiiKiit,  I'ml  mid 

'  diftridf,  iiiipr-iriiu)  Mixtiitsippi  Kiver,  ii\   i-hargc  '•(  f^ijil.   F..  Kieh-lh  Whitlmr, 
of  Engmtfri.  /mm  ifiii/  I.  189!),  !<•  April  W.  190". 


PiinrlHlofflcvi 


estlmntcti,  rl 


Tenn.,  HopeHda  Ilrnd,  Ark..  lI"liTa, 

Ark..  New  Madrid.  Mo.,  iind  HirkmAti. 

Ky. 
17^     Meinphlii.Tenn„uiiil     i:iirviiiu]n.'piiirofplanl;  In  rhonc  nl  I'lin- 
vartouR  poind  on       Mriu'llon  workiion  I'lum  INilnl  Kiwh 
Mlwlnlppl  River.  nnd  at  Canilhemrllle,  Mo. 

160     Mrmpbin,  Tcnn Siirvi-yfi  and   pxaminMloim:  drayman 

l«>  iind  compiilor  in  oflliv.  an<l  ilrcdKliijr 

In  WcjH  HlviT.  Tennotww. 
!«■   An hlchalBeof  Ifvwi-onKlnictloillH  L'pptt 

nnd  LowuTSt.  Krajicli  Ix-vi-p  dWrti'li". 
I«>     KrianPoiDt.Mlw  ....    In  I'hann'nMvvvocDnKlnictinn  in  l'|i|ipr 


River  Levii^  diet! 


nnslnirtliHi  in  While 


1899.  Bala□(^e  unexpended $852, 1 

1900.  Amount allottt^i-iiK'elju'tHtatenii'iit 14.0 

]81^.   .Amount  refutide^l  account  of  iliHHllowHiici'   in  voucht^r 

37,  AbMratt  J.,  July,  1890 

IHiW.  Amount  receiv*^ account  proceeilHnf  Uiivt-ninient  |irop- 

erty 1 

1900.   Amount  refunded  ac<»unt  eriMr  in  voiu-her  3,  Abslract 

F,  October  1899 

1900.   Amount  received  from  fi.  K.  Daiiie  for  rent  or  inland  in 

Miseieeippi  River  near  Australia,  Mirh.,  forycar  IflOO. 


,  1900.  Amount  expended  from  July  1,  ISi*!*  hi  date 

,  1890.  Amount  di'iiosited  to  credit  of  Treaaurer  I'nited  Sialew, 

account  of  pr()cee<lB  Government  proi>erty 

,  1809.  Amount  of  Treawiiry  settlement.  No.  9001 

,1899,  Aniountof  Treasury  settlement.  No.  9030 

,  1899.  Amount  of  Treasury  settlement,  N'o.  WSO 

,1890.  Aiiioiml  of  Treaaurj' settlement,  No.  9058 

,1900.  Amount  deposited  to  credit  of  Treasurer  I'nited  States 

on  account  of  rent  of  island  in  ]>•-— ■—---■  ■>- 

.\usiraliu,  MLhs..  for  year  1900  . 


1900.  Balance  unespende<l 

Outstandingliahilities $2, 383. 26 

Amount  covere<l  by  uncompleted  (imlract!'  .  26, 187. 93 


Balaniv  uvai  table . 


n  l>e  profitably  expen<led  during  the  flecal  year  ending 


,  000,  IXX).  00 
and  harbor 
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Bkpobt  op  Capt.  Chas.  L. 


I'mted  {States  Ekoinber  Oim 
-UempAu,  Term.,  May  i 

Colonbl:  I  havethehonortoftubmit  the  following  report  of  operations  in 
district,  improving  Miasiasippi  River,  from  May  1, 1899,  to  Ma^  1, 1900.  Th 
w»8  under  the  charge  of  Capt.  H.  C.  Newcomer,  t-'orpa  of  Eogineere,  until 
30,  1899,  when  he  was  relieved  by  me. 

The  Third  district  extends  from  tile  Coahoma-Boli\-ar  County  line  on  the 
(365  L.)  and  themoutb  of  the  White  River  on  the  right  bank  {393  R.)  toth 
of  Warrenton,  Miss.  (607  L. ).  In  its  improvement  works  of  bank  protec 
been  executed  at  Lake  Bolivar  Front,  Ashbrook  Neck,  (ireenville  Harbor,  L 
idence,  and  Delia  Poinl;  the  syateinatic  improvement  of  Lake  Providence  I 
attpmpteil,  and  levee«  have  been  eonntructe<l  and  enlarged  in  the  Upper  T 
,  Lower  Yazoo  Levee  districla.  All  of  these  localities  are  shown  on  the  acoo; 
map  of  the  ThinI  dislrict. 

The  operations  of  the  past  year  have  included  repoire  to  the  revetmen 
brook  Nock,  Greenville,  and  Delta  Point;  repairs  ana  extension  of  revetmei 
Providence;  the  construction  and  maintenance  of  levees;  towing  stone,  h 
poles;  the  construction  of  12  stone  and  brush  barges  and  2  mat  bargee,  am 
of  plant. 

LAKE   BOLIVAR    FROST   (417    MILBS   BBLOW   CAIBO)  , 

The  revetment  at  this  place  was  built  to  hold  n  bank  whose  c&ving  end 
large  levee  across  the  head  of  Lake  Bolivar.    Alx>ut  4,2.'>0  linear  feet  of  r«Teti 
constructed  in  1S88-89,  and  repairs  were  made  in  1889,  1892,  and  1893. 
the  work  are  given  in  the  Annual  Reports  of  188!),  page  2704;  1890,  pa^^  a 
page3752,  and  18tM,  page  2!>19.     Maps  accompany  the  Reports  of  1889  and 

No  work  has  been  done  since  18SM.  The  revetment  has  been  protected  I 
by  the  making  down  of  a  bar  from  the  lower  point  of  Island  No.  76,  but  tt 
been  cut  away  during  the  past  year,  and  a  deposit  which  had  been  form 
revetment  removed,  so  ss  lo  expose  the  latter  near  the  upper  end.  An  exi 
of  this  work  made  just  as  the  river  was  rising  in  January  indicated  that  th 
be  a  break  in  the  revetment  at  a  ijoint  near  the  upper  end.  There  are  ; 
small  breaks  in  the  upper  bank  paving,  caused  by  the  high  water  of  1897 
have  not  materially  changed  i-ince  that  time.  It  ia  possible,  though  acar 
able,  that  when  the  river  falls  enough  to  pennit  a  careful  inspection,  the  i 
may  be  found  snch  as  to  call  for  a  small  amount  of  repair  work.  With  th 
.; —  .1 •..,«.,►;=  ;..™>.>.i  ^^^A-.ii,.-^  (^»«  ''?ngtb of  3,775 feet.    Thetota 


I  (446  M 


I"    CAIBO). 


The  revetment  at  this  place  (see  accompanying  map  of  Ashbrook  Nect) 
to  prevent  a  threatened  cut-off,  the  niinimmn  distance  across  the  neck  hs 
reduced  to  about  2  000  feel.  About  2,820  linear  feet  of  revetment  were  c 
in  1890-fll,  4,300  feet  in  1891-92,  2,610  feet  in  1892-93,  1,475  feet  in  18< 
repaire,  principally  to  upper  bank  paving,  were  made  in  1893-»4  and  18 
.  levee  7,300feetlong  was  built  along  the  axis  of  the  neck  in  1891-92  to  pre 
across  the  neck,  but  it  was  destroyed  in  the  next  flood.  In  1899  an  at 
made  to  repair  two  small  breaks  occurring  during  the  previous  high  water 
26  and  105.  A  pocket  mat  was  sunk  in  January,  1899,  at  the  latter  break 
in  the  river  preyenled  further  work  at  this  poinl.  Details  of  the  work  ari 
the  Annual  Reports  of  1891,  page  3639;  1892,  psRe  3170;  1893,  paire  3762- 
2920;  1895,  page  3805;  1898,  page  3370.  and  1899,  p^e  ■"=■"'  *-^ 
reports  of  1892  and  1893. 


i^PB  accon 
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approved  project  contemplated  r«pctiring  the  br«akB  appearing  after  the  high 
)l  1898  at  ran^^e  25  and  105,  at  a  cost  of  fe,250,  and  providiiiB  a  reserve  supply 
XI  cnbic  yards  of  alone  from  the  Government  quarry  on  Little  Red  River,  at  a 
about  $15,000.  When  the  low  water  came  it  appearei!  that  much  more  repair 
vea  neceesary,  calling  for  mate  to  tbe  eitent  of  4,4S7  squares  and  P«vi^  to 
«nt  of  1,081  sqaree,  all  of  which  has  been  done  during  the  last  year.  XuiB 
1  the  available  funds  to  a  little  over  (7,000,  and,  owing  to  the  fact  that  con- 
ile  plant  would  be  required  to  open  the  quarry,  and  that  it  was  too  late  iii  the 
to  get  the  stone  out  during  this  high  water,  the  reserve  stone  was  not  pro- 
eicept  about  900  cubic  yards  left  on  the  bank  when  the  season's  work  was 

For  details  of  this  work  see  report  of  Mr.  Arthur  Hider,  appended. 
revt;tment  covers  a  distance  of  nearly  10,000  feet,  and  is  iti  fair  condition,  but 
abably  need  some  repairs  during  the  conaing  season,  and  may  require  an  eiten- 
iriver,  as  there  is  caving  above  the  present  line  of  revetment  which  indicates 
iug  of  the  latter.     Tbe  total  eipenditurea  on  this  work  since  the  last  Annual 

liave  been  t35,808.6e,  and  under  the  whole  allotment  have  been  $482,773.56. 

revetment  at  this  place  (see  accompanying  map  of  Greenville  Harbor)  was 
)  protect  the  town  of  Greenville,  which  was  rapidly  caving  into  the  riverwhen 
'k  b^an,  in  1S87.  The  first  project  was  to  hold  the  bank  with  submerged  Spur 
onsisting  of  cribs  resting  on  foundation  mats.  In  1887,  1888,  and  1889  twelve 
iteti  were  built,  and  one  longitudinal  pile  dike,  and  mats  were  placed  between 
[  the  spur  dike*".  Caving  continued,  however,  in  the  bend  above,  and  during 
xi  of  1891  the  upper  dikes  were  flanked,  four  spur  dikes  and  the  lonmtudinal 
■ing  carried  away.  The  revetment  of  the  bank  above  the  remaining  dikes  was 
"gun,  6,600  linear  feet  being  built  in  18S1-92,  4,450  feet  in  1892-93,  and  3,087 
1894-95,  woven  mats  beingused  in  all  this  work.  Repairs  were  made  toupper- 
aving  in  1893  and  1864.  In  the  flood  of  1894  the  upper  remaining  spur  dike 
"Tied  away,  leaving  seven  spur  dikes  still  in  position.  Breaks  in  the  revetment 
;paired  by  the  construction  of  about  677  linear  feet  of  new  revetment  in  1896, 
iwcine  mate,  and  1,860  feet  in  1897-0S,  together  with  considerable  new  upper- 
ork.  In  1899  extensive  repairs  were  made  by  sinking  5,108  hoear  feet  (14,666 
)  of  channel  mat  and  ten  pocket  mats,  amounting  to  about  2,843  squares,  and 
5,862  squares  of  bank.  Three  small  dikes  were  also  built  to  prevent  wash  on 
he  bank  which  threatened  to  flank  the  line. 

letails  of  the  above  operations  are  given  in  tbe  Annual  Reports  of  1888,  page 
889,  page  2706;  1890,  page  3240;  1892,  page  3173;  1893,  p^e  3753;  1894,  page 
895,  page  3805;  1897,  page  3726;  1898,  page  3270,  and  1899,  page  3638.  Maps 
lany  the  reports  of  1888,  1889,  1890  1892,  1893,  and  1899. 
liret  of  last  year's  projecte  contemplated  repairing  the  revetment  work  at  the 
fnd,  at  a  cost  of  $9,000,  and  of  the  upper-ljank  paving,  where  needed.at  a  cost 
)0,  providing  a  reserve  supply  of  10,000  cubic  yards  of  stone  on  the  bank,  at  a 
$15,000;  repairing  (he  plant,  at  a  cost  of  $10,600,  and  constructing  two  new 
Lnd  stone  barges  and  two  new  mat  barges,  at  a  cost  of  $14,500. 
■ond  project  was  eubinittvd  on  June  14,  1899,  and  afterwards  approved,  for 
«t  of  channel  mat  and  200  feet  of  complete  revetment,  at  a  cost  of  $26,000. 
the  neason  the  revetment  work  at  the  upper  end  (range  102)  was  done,  the 
illowed  for  in  the  second  project  (range  136)  was  repaired,  and  also  a  small 
nal  break  at  runge  60.  The  twomatbarees  have  been  completed  and  paid  for 
The  two  brush  and  stone  barges  have  been  completed  and  paid  for,  except 
cent  retained  until  completion  of  contract.  The  repairs  at  Ash  brook  Neck  wer« 
■red  of  more  importance  than  the  1,600  feetof  channel  mat  at  Greenville,  and 
he  former  work  was  finished  the  water  was  teo  high  for  the  latter  and  it  was 
er  until  the  next  season.  Owing  to  the  short  time  available  for  quarrying 
it  the  Government  quarry  and  tewing  out  during  the  high-water  season  it 
t  thought  practicable  to  undertake  to  provide  a  reserve  supply  of  stone  this 
but  arrangement  was  made  with  the  parlies  contracting  tor  the  banres  to 
at  Green vule  the  last  five  of  their  contract  loaded  with  stene,  which  will  rive 
reserve  of  about  1,667  cubic  yards.  For  details  of  this  work  see  report  of  Mr. 
Hider,  appended. 

ength  of  revetment  work  at  this  place  is  about  11,600  feet,  and  about  2,900  feet 
KstSl  by  the  dikes  below.  Tbe  total  expenditures  on  this  work  since  the  last 
I  Report  have  been  $44, 146.78  and  under  the  whole  allotment  $843,418.02,  not 
og  $42,277.10  contributed  in  1887  by  the  town  of  Gr«enviU«. 
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),  and  ftleo  at  a  break  at  range  19,  the  result  being  that  tbe  revetment  liaHlitit.'[i 
)d  up  river  about  1,200  feet  only  in  the  last  two  yeare,  and  practically  all  of 
ds  have  been  expended.  For  aetails  of  this  work  eee  report  of  Mr.  Artliur 
appended. 
the  completion  of  this  season's  work,  the  upper-bank  pavinf^  has  been 
i  and  washed  away  for  about  50  feet  at  the  upper  end,  and  for  a  short  die- 
I  range  106,  while  the  bank  for  some  distance  aDove  the  revetment  is  caving 
:he  point  of  greateet  danger  now  beii^  the  lower  end  uf  the  New  Elton  Loop. 
gth  of  this  revetment  work  is  now  about  11,000  feet,  and.  with  the  exceptions 
numerated,  is  all  apparently  in  good  shape. 

ol lowing  table  zivce  the  least  depths  reportei.1  on  i-roeHings  in  l.aki'   Prii\i- 
leach  for  the  different  years: 


OaU: 

„-... 

-EltreBis  low-water  dcplh^  nf  « lo  ^  fcol  hiivo  becii  roporlod  (i>r  the 

otal  expenditures  for  the  reach  have  Vieen  (3,609,043,  ti7. 


ut-olf  that  occurred  at  Vicksburg  in  1876,  and  the  subsequent  shoaling  of  the 
.  leading  from  the  river  to  the  resulting  lake  front  of  the  city,  practically 
ed  the  harbor  of  Vicksburg  for  low-water  commerce. 

irst  operations  undertaken  for  the  improvement  oi  the  harbor  consisted  in 
ig  the  rapidly  caving  bank  at  Delta  Point,  as  its  continued  recession  was 
ng  the  distance  from  the  harbor  proper  to  the  channel  of  the  river.  From 
1^1,  before  the  Mississippi  River  Commiasion  assumed  chaige  of  the  work, 
ere  built  about  5,400  linear  feet  of  revetment,  one  mattrew  spur  dike,  and 
een  dikes,  at  a  total  cost  of  1203,229.87.'  The  details  of  the  work  for  this 
Deriod  are  found  in  the  Annual  Reports  of  1878,  page  637;  1879,  page  974;  1880, 
13;  1881,  page  1384,  and  1882,  page  1602. 

river  and  harbor  act  of  August  2,  1882,  placed  this  work  under  the  super- 
<f  the  Missiseippi  River  Commission.     The  work  of  revetment  at  Delta  Point 
itinued,  1,100  hnear  feet  of  revetnicnt  being  built  in  the  season  of  1882-83, 
■    1883^84,  2,083  feet  in  1884-85, 1,066  feet  in  1893-94,  and  repairs  to  upper- 
made  in  1898.     On  account  of  unfavorable  season  for  work  the 
IS  not  carried  out,  but  left  to  go  over  to  1899.    Practically  all  the 
riiir  ui  ioo2  is  destroyed  or  covered  by  the  later  work.    Only  the  mats  of 

had  the  present  standard  width  of  300  feet,  the  earlier  ones  being  from  150 
M-t  wide.  Details  of  the  work  under  the  Commission  are  given  in  the  Annual 
I  of  1883,  page  2200;  1884,  page  2820;  1885,  pages  2787  and  2964;  1889,  page 
i93,  page  3754;  1894,  page  2921,  and  1898,  page  33T3.  Maps  accompany  the 
of  1883,  1884,  1888,  1889,  and  1893. 

.pproved  project  for  the  expenditure  of  about  (40,000  contemplated  repairs  to 
revetment  for  a  distance  of  about  900  feet  upstream  and  800  feet  downstream 
e  work  of  1893-94,  which  work  was  in  good  condition  but  was  being  flanked 
ends,  owing  to  the  fact  that  the  old  revetment  had  practically  disappeared  at 
jinls.     Three  pocket  mats  were  constructed  in  the  pocket  below  the  work  of 

and  the  bank  graded  and  paved  opposite  tiiese  mats.  A  channel  mat  716  feet 
d  300  feet  wide  was  sunk  above  the  work  of  1893-94  and  the  bank  graded  and 
ipposite  this  mat  and  down  about  200  feet  along  the  older  work. 
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For  detail*  of  thla  work  we  map  of  I>elU  Point  and  report  of  Mr.  Artfa 
appended. 

A  recent  examination  shows  a  deep  pocket  fonnuiKabove  tliia  year's  woi 
ening  to  cut  aroond  ita  head  unlev  eooa  protected.  The  old  work  f&rther 
river  tuB  been  ^nerally  silted  over,  and  the  only  danger  appearing  at  pn 
the  point  mentioned. 

The  improvement  of  Vicksbnrg  Harbor  proper  is  now  in  charge  of  tbe 
DepartmeDt,  in  accordance  with  the  project  adopted  by  the  river  and  hai 
JdG'  13j  18W,  pro\-idin«  for  the  diveraion  of  the  Yaioo  River  into  Centeni 
A  Hommary  of  the  work  done  in  tlie  harbor  by  the  Miniwippi  River  Com 
given  in  the  Annual  Beport  of  1S97,  page  3728. 

The  total  smoont  expended  nnder  the  Misidnippi  lUver  CommiBaioti 
$442,724.76  in  Vicksburg  Harbor,  and  1166,265.68  at  Delta  Point,  iiiftkii){ 
expenditoru  at  the  latter  point  9389,486.65. 


)   LMTKI   DISnUCT    (366   TO  692    Ir 


9  Bux>w  Cairo)  . 


This  district  est«ndB  in  MiwisBippi  from  the  Ooahoma-Bolirar  County  li 
month  of  the  Yasoo  Biver,  being  pisctically  coterminous  with  the  load  1 
levee  district. 

The  levee  line  ie  continnons  from  the  upper  end  of  the  district  to  Kig«n 
Lake.     Its  length  \a  ahoat  188.14  milee,  covering  about  220  miles  of  the  ri' 

During  the  past  yew  Uiere  have  been  added  to  the  line  by  the  United  St 
1,850,200  cubic  yanls,  and  by  the  local  board  about  1,068,576  cubic  yarde 
portion  of  the  revenuM  of  the  local  levee  board  is  expended  for  rights  o 
damages  to  property  affected  by  levee  work.  The  net  contents  of  the  11 
1900,  are  about  28,832,426  cubic  yards.  Tbe  United  States  h&ve  built 
about  16,799,468  cubic  yaids.  Tabularetatementsof  expenditures  and -wor 
the  United  States  accompany  this  report- 
It  is  eetimated  that  about  2,680,000  cubic  yards  of  earthwork  will  be  r 
bring  the  leveee  of  this  district  to  the  provisional  grade  of  3  feet  abov 
water  of  1897,  or  about  17,846,000  cubic  yards  for  the  ultimate  grade  adopt 
Commiseion,  which  averages  ahSut  6.4  feet  above  the  high  water  of  1897. 

The  Commisaion  allotted  $247,000  for  work  in  this  district,  and  on  Jul 
1,029,000  cubic  yards  were  let  at  an  avera^  coat  of  16.2  cents  per  cubic  ya 
the  exception  of  one  banquette  work,  which  went  for  14.99  cents,  the  who!) 
enlargement  and  topping.  Including  the  22  works  incomplete  at  the  ti 
last  annual  report,  there  have  been  &  works  under  agreement  f9r  const 
the  past  year,  and  all  have  been  completed.  The  season  has  been  very  fa- 
levee  work,  which  accounts  for  the  completed  condition  of  all  these  works 

No  high-water  work  has  been  neceAary  during  the  year,  aa  the  river  ha 
out  of  ita  natural  banks. 

On  a  large  portion  of  the  new  work  and  on  some  of  the  older  work  tl 
failed  to  grow,  or  had  been  killed,  and  all  of  theee  portions  have  been,  or  > 
few  daya,  resodded  by  hired  labor. , 

For  additional  details  of  work  in  this  district  see  report  of  Mr.  H.  St. 
appended. 

The  total  expenditures  for  leveea  in  the  I/)wer  Yatoo  diatnct  made  by 
Stales  have  been  $2,788,132.68. 


(402 


MILKS   BBLOW    CAIRO) 

Elver  to  a  point  in  l..oiii3iai 
'■      about  171,6"       " 


diatriet  (167,1  miles). 


Bluff  to  Red  Fork  {57,3  miles)  this  line  is  of  comparatively  weak  section 
hitherto  maintained  by  the  local  authorities.  Prom  Red  Fork  to  the  fc 
JeffeiBon  (12.4  miles)  the  line  was  built  in  1894-S6  by  the  United  Stat 
standard  section  of  S'foot  crown  and  slopes  of  1  on  3,  During  the  pai 
levee  has  beep  topped  to  2.6  feet  above  the  hi^h  water  of  1897  by  the  Un 
and  extended  1.46  milee,  the  latter  being  paid  for  by  the  United  State; 
levee  boards  combined. 

During  the  past  year.there  have  been  added  to  the  line  by  th«  United  S 
1,553,373  cubic  yanla,Bnd  by  the  local  authoritiea  about  784,882  cubic  yai 
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lount,  364,564  cubic  varda  in  Arkansas  and  420,318  in  Louisiana,  and  of  the 
^28,134  cubic  yards  in  Arkansas  and  725,239  in  Louisiana.  The  lei^hof 
iwn  out  by  the  construction  of  new  ioops  was  12,41S  feet,  containinKBboiit 
cubic  yards,  thus  giving  total  contents  oflevees  May  1, 1900,  about  26,785,610 
jds.  The  United  States  have  built  altogether  about  19,835,789  cubic  yaijls. 
glatements  of  ■  expenditures  and  work  done  by  the  United  States  accompany 

^timated  that  it  will  require,  after  the  completioa  of  existing  contracts,  about 
J  cubic  yards  to  bring  both  levee  systems  in  this  district  to  the  provisional 
3  feet  above  the  hish  water  of  1897,  without  extension  of  the  Arkansas  River 
ir  aiiv  changes  in  the  present  line,  or  about  19,867,682  cubic  yards  for  the 
r  giaac  adopted  by  the  CoimmsBlon,  whichaveraa^aabout  6.5  feet  above  the 
tor  of  1897.  To  close  the  gap  between  Lake  JetferBon  and'Cypress  Creek, 
ing  the  two  Bystems,  will  require  for  the  3-foot  grade  1,508,412  cubic  yards, 
the  CommiBeion  grade  2,328,960  cubic  yards. 

:  829,000  cubic  yards  of  work  have  been  let  in  thiB  district  during  the  year,  at 
price  of  18.62  cents  per  cubic  yard,  under  allotments  aggregatiiiK  f  197,600. 
:k  was  new  levee,  which  went  at  13.75  cents  per  cubic  yanl,  ana  all  of  the 
either  enlarvement  or  topping.  Including  the  26  works  remaining  unfin- 
lay  1,  1899,  (here  were  37  pieces  of  work  under  agreement  for  construction 
he  year.  Of  this  number  two  remain  incomplete,  covering  about  103,000 
irdp,  of  which  about  62,000  cubic  yards  are  stiH  to  be  done. 
1  were  no  high-water  operations  in  this  district  during  the  year, 
>vcmber  and  December,  1899,  a  survey  was  made  on  lines  connecting  the 
IS  River  and  Migsissippi  River  systemB,  and  estimates  made  of  the  yardage 


otal  expenditures  by  the  United  States  tor  levees  in  this  district  have  been 
62.30. 

BITBVByB,  OAUOBB,  AND  OB8EBVATIOHS. 

ye  were  made  of  Carters  Neck  and  Caulks  Neck  to  determine  the  rate  of 
and  complete  surveys  were  made  of  the  different  revetments  throughout  the 
in  September  and  October,  1899.  A  survey  was  also  made  of  the  Bee  Bock 
-jn  Little  Bed  River,  owned  by  the  United  States,  in  April,  1900  (see  accom- 
'  map),  and  an  estimate  made  of  the  plant  necessary  to  properly  work  the 
The  results  of  these  surveys  were  platted  and  maps  made.  Additional  details 
•n  in  the  report  of  Assistant  Engueer  Arthur  Hider,  appended.  The  total 
itnres  under  this  allotment  have  Deen  $75,876.44. 


1  contracts  were  made  for  stone — one,  loaded  on  barges  at  Arkansas  City,  for 
■r  cubic  yard;  one,  loaded  on  barges  at  Greenville,  (or  11.75  per  cubic  yard, 
;,  loaded  on  barges  below  Vicksburg,  for  f  1.60.  Owing  to  the  fact  tJiat  the 
i  of  this  valley  is  mostly  done  at  about  the  time  the  river  getti  low  enough  for 
;nt  work,  the  rulroads  are  unable  to  furnish  cars  to  the  stone  contractors 
enough  to  keef)  the  work  going.  Mr,  George  C.  Thomas,  superintendent  of 
ction,  estimates  in  his  report  on  the  survey  of  the  quarry  owned  by  the  United 
hat  stone  can  be  quarried,  towed  to  Greenville,  stored  on  the  ^nk,  and 
i  on  barges  for  tl.33  per  cubic  yard.  Considering  these  facts,  and  the  addi- 
act  that  towing  must  be  done  at  a  season  when  the  fleet  will  otherwise  be 
lie,  the  advantages  of  quarrying  and  storing  stone  are  very  evident. 
otal  expenditures  under  this  allotment  have  been  $190,000. 


irs  to  plant  were  made  during  the  year  as  shown  iii  the  detailed  statement 
anying  the  report  of  Mr.  Hider.  The  cost  of  repairs  amounted  to  $19,383.09, 
cost  of  caring  for  the  floating  plant  and  other  property  amounted  to(20,263.69. 
lew  bmsh  and  stone  barges  have  been  built  by  John  Barrett  A  Son,  of  Gin- 
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and  5+05.      The  sections  show  that  there  has  boeti  a  very  heavy  depoeit 
ranges  3  -|-  94  to  10-1-58,  and  that  it  haa  asain  (»ved  and  soour^  out. 
i  low-water  channel  han  recently  ehanged  to  this  front,  Htrikiog  in  just  above 

(i+06  and  reaching  the  main  bank  just  below  range  10-1-58.  The  caving  in 
fIxiEit  iH  shown  by  the  abrupt  changes  in  the  sections,  and  is  also  indioat«d  on 

>re  has  been  a  ^neral  hcout  from  range  10-^68,  decreasing  in  depth,  to  range 
S,  -where  it  is  only  very  light.  From  range  31+24  to  6+28  there  has  been  a 
tifavy  deposit,  amounbng  to  a«  much  as  15  feet  on  the  latter  range.    The  chan- 

this  point  is  very  narrow  and  the  current  very  rapid.  There  has  been  slight 
ling  of  the  upper  slone  on  ranges  3+20  to  fl4  28i  inclusive. 
a  not  apparent  that  trie  revetment  ia  in  any  immediate  danger. 
brook  KeclcTeivtmenl. — The  sectionH  show  more  or  less  scour  through  the  mat- 
)ver  the  entire  work.  From  range  150,  at  theupperend,  to  ranee  135,  the  scour 
een  general.  From  ranges  134  to  99  it  has  been  on  the  inner  naif  of  the  mat 
n.  From  range  94  to  the  lower  end  it  is  again  general.  Ranges  122,  123,  and 
low  the  effect  of  the  slough  in  tho  upper  alope.     At  range  108  there  is  a  slongh 

100  feet  in  length,  whioh  extends  up  the  slope  about  10  feet  above  the  zero  of 
lUge. 

range  lOB  there  is  a  recent  cave  on  the  upper  side  of  the  |>ocket  that  was  repaired 
■ason.  Section  105  shows  the  result  of  last  season's  repair  work,  and  apparently 
lerable  scour  through  the  mattret^,  due,  probably,  to  eddy  action. 
tions  97  and  96  show  the  result  of  a  recent  cave.  Sections  22,  24,  and  26  show 
vc  developments  of  the  slough  reported  on  range  20  last  season.  About  the 
amount  of  caving  has  taken  place  above  and  below  the  work. 
mrilfe  Hnrbor. — The  caving  in  the  bend  above  the  work  was  about  the  same  as 
p  previous  years.  The  hole  behind  the  revetment  at  the  head  of  the  work  has 
ded  down  to  range  103.  Range  97  is  the  first  one  crossing  the  mattress  work, 
in  this  there  ia  conriderable  fill  over  the  inner  edge  of  the  mattress.  On  sec- 
98,  99,  and  100  there  is  considerable  scour  at  the  inner  edge  of  the  mattress  on 
to  former  and  on  the  outer  edge  on  the  latter.  It  ia  m^  opinion,  however,  that 
lattrese  is  adjusting  itself  to  the  new  conditions  and  is  m  mirlygood  condition; 
nise,  this  submerged  ridge  would  not  bo  nearly  maintain  its  original  shape 

»U[*h  radical  changes  were  taking  place  immediately  behind.  Section  104 
iaslight  scour  on  the  upper  slope.  Sections  110  to  118  show  changee  on  the 
'  slope  due  to  grading  during  last  season's  work.  Sections  1.33  to  138  show 
;i>nsiclerftble  scour.  A  slough  has  occurred  in  the  upper  slope  between  ranges 
id  138,  the  extent  of  which  is  shown  on  sections  136  and  137.  The  ohangeson 
Loer  half  of  sections  139  and  140  were  caused  by  a  slough,  and  the  subsequent 
ing,  which  occurred  after  the  revetment  survey  waw  mme  last  season, 
tions  5  to  24  and  43  to  47  show  ctianges  on  the  upper  slope  due  to  grading. 
or  less  scour  through  the  tnattress  has  occurred  from  rajy^es  20  to  41,  being 
heavy  on  ranges  21  to  24.  Sections  61  and  62  show  very  heavy  scour  on  the 
portion,  68  to  71  considerable  scour  through  mattress.  The  zero  line  of  the 
IS  moved  slightly  toward  shore. 

'Mamt  Smd Tecdnxfiit — The  upper  part  of  this  reach  ( ranges  62  to  16  inclusive), 
y  surveyed,  was  out  of  water,  and  being  a  soft  mud  bar  it  was  not  practicable 
I  levels  over  the  rangee,  so  that  part  was  omitted. 

!  sections  show  a  very  heavy  fill  from  ranges  78  to  106.  On  sections  100  to  106 
e  seen  the  extent  of  the  sloughing  of  the  upper  slope.  On  ranges  108  to  1 17  H 
e  changes  are  sligh'.,  with  a  tendencv  to  fill.     On  ranges  120, 122,  nnd  124  tbe 

hank  work  has  been  destroyed  by  sloughing.  From  range  130  to  range  162, 
wer  end  ot  the  work,  the  upper  slope  work  if  virtually  all  destroyed  by  ('a^^ng, 
ansiderable  scour  has  taken  place  through  the  mattress.  The  work  generally, 
Old  Red  River  down,  is  in  very  bad  condition.  Very  slight  changes  have  been 
in  the  zero  line  of  the  bar  and  the  shore  line  below  the  work. 
•e  FTtrndenceTeidmejil. — Beginning  at  the  lower  end  ot  tliis  work  and  coming 
LC  first  chaise  of  any  consequence  is  found  on  section  70,  where  there  has  been 
lerable  deposit  from  ranges  70  to  94.  Sections  96,  96,  100,  102,  104,  106,  and 
low  very  heavy  scour.  The  indications  are  that  deep  scouring  through  the 
edge  of  the  mattress  will  cause  the  bank  to  slough  out,  as  it  has  done  on 
s  108, 112  1 14,  and  1 16.  Sections  118  to  132,  inclusive,  are  the  first  sections  that 
:>een  madeof  these  rangee.someof  which  will  becovered  by  this  season's  work. 
heavy  caving  has  occurred  in  the  bend  above  the  work,  ana  the  aero  line  of  the 
IS  moved  inshore  about  SOO  feet  opposite  ranges  88  to  1 16. 

0  Point  rei-rtineiil. — From  range  O  east  to  range  A,  the  lower  end  of  the  wurk, 
ia  a  tendency  to  till  over  all  tlif  ranges,  with  no  changes  ot  any  importance. 
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>□  imnge  O  weet,  there  ie  a  alight  inshore  scoar  noticeable,  which  inci 
the  river,  nod  extendi  out  to  the  bed  of  the  river  on  ranges  4  to  17,  in 
igee  29  to  39,  inclusive.  The  extent  of  the  caving  and  slouKhing  o 
M  ia  seen  on  sections  6  and  6,  17, 19,  21,  23,  25,  and  27,  andiron)  31 

?Tom  ranges  7  to  37,  there  are  nnmerona  small  elongha  in  the  apper  nl 
I  appear  on  the  sections,  and  can  not  be  shown  on  the  index  map,  t 
)W  a  very  unstable  condition  of  the  bank  generally,  and  that  the  work 
j^reat  damage.    Very  little  caving  above  and  none  below  the  work  dui 

The  shore  lines  on  the  upper  side  of  Canlka  and  Cartera  necks  were 
itted  on  maps  giving  a  more  complete  survey  made  by  Mr.  Miller  in 
ring  continues  at  about  the  same  rate  that  it  has  maintained  for  the 
s  years,  the  maximum  being  about  200  feet  for  oach  place.  On  Canll 
ing  is  moving  down  the  bend.  No  surface  change  la  perceptible  on  i 
r^  rapid  caving  is  going  on  in  CypresH  bend;  just  above  the- foot  of  l* 
1  in  tJie  bend  immediately  above  Salem,  La. 


2)  OremviUe  Harbor  ra'rtmcni. — Five  hundred  linear  feet  of  new  woi 
ak,  and  1,600  linear  feet  of  mattress  work  360  feet  wide  to  reenforcetl: 
nt,  ranges  119  to  135. 
S]  Lake  Pnivuletice  rrvftmrnt. — To  extend  the  revetment  2,000  feet  brth( 

4)  DfUa  Poitii  rciKlmmt. ^Repairs  to  the  old  revetment,  ranges  3  to  !<  i 
eneion  of  the  revetment  above  range  2  weet. 

Liter  the  revetment  eurveya  had  beien  made  in  September  and  October 
repairs  found  neceeeary  was  materially  increased  above  the  origzni 
ilta  appeared  as  the  river  fell  which  were  not  perceptible  at  the  hiche 
t  was  deemed  advisable,  on  account  of  the  quantity  of  work  to  be  dan 
t  was  over  a  distance  of  200  miles,  aiter  taking  mto  coneideratiou  t 
tortance  of  the  different  revetments  and  the  dearability  and  ecoaom 
mat  work  finished  while  the  river  was  at  low  stage,  to  make  the 
enaions  in  the  following  order:  Lake  Providence,  Delta  Point,  Greenvi 
1  Ashbrook  Neck;  the  object  being  to  do  the  important  mattreta  work 
the  mat  party  constantly  employed,  and  following  up  this  work  wi 
ty  to  grade  and  pave  the  upper  bank,  so  as  to  have  the  entire  work  ci 
■ance  of  high  water. 
'he  aggregate  amount  of  mattress  work  done  at  the  different  localities 

le  Providence 

ta  Point : 

«nville  Harbor 

ibrook  Neck 

Total ; 

'his  would  he  equivalent  to  a  length  of  5,046  feet  of  standard  mat  300 1 
lition  to  grading  and  paving  the  upper  bank  slope  in  front  of  these 

LAEK   PROVIDBNCE   RaVrrMENT  (540  S.). 

iter  the  water  had  subsided  within  the  banks,  and  before  repaJTa  we 
I  found  that  the  mattress  sunk  at  the  close  of  the  last  season  ouring  a 
k-full  stage  to  protect  the  upper  end  of  this  revetment  had  offered  httt 
ept  to  the  upper  part  of  the  8lo]>e.  Caving  above  this  point  had  been 
xp  pocket  had  formed  just  shove  the  work,  leaving  the  head  of  thi 
ing  out  beyond  the  general  shore  line  above  about  600  feet.  A  destr 
on  had  been  set  up  during  the  high  stages  immediately  below,  the  efte 
.  been  to  seriously  injure  the  upper  slope  between  ranges  106  and  108 
and  112. 

e  caving  waa  still  active  above  the  head  of  the  revetment  and  the  po< 
V  deepening,  it  was  decided  to  first  repair  the  injured  part  of  the  re 
nead,  and  after  this  was  done  ta  continue  the  revetment  upstream  a 
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would  admit.  The  upper  alope  paving  and  mBttreee  work  above  wat«r  waa 
sd  from  the  poiot  and  the  point  graded  to  a  flat  slope,  ho  aa  to  make  a  more 
.1  change  from  the  alignment  of  the  shore  line  above  to  that  below  over  the 
ited  revetment,  in  order  to  destroy  as  much  as  possible  the  eddy  action  at  high 
It  was  thonght  that  this  would  prevent  further  injury  and  hold  the  head  of 
irk  intact. 

ng  the  last  high  stage  of  water  the  eddy  action  was  such  ae  to  destroy  a  con- 
)le  portion  of  the  upper  bank  slope  between  ranges  106  and  110  by  undercut- 
Thia  should  be  repaired  the  coming  season. 

utioDS  were  b^^un  early  in  the  season.  A  force  was  organized  and  moved  to 
e  of  the  work  on  July  31,  and  work  begun  August  1  in  constructing  the  first 

dimensions  of  the  mats  btiilt  are  as  follows: 

el  mat  No.  1,  950  by  300  feet 2,850 

el  mat  No.  2,  530  by  250  feet 1,325 

elmatNo.  3,  350  by  200  feet 700 

eInuitNo.  4,  330  by  250  feet 825 

mat  No.  1 374 

mat  No.  2 318 

mat  No.  3 75.6 

rotal '6,467.6 

No.  4  was  constructed  between  ranges  18  and  21  to  cover  a  break  in  the 
Dart  of  the  upper  bank  slope  that  developed  after  the  mat  work  at  the  head  of 
'eljnent  had  been  completed. 

-oublewasexperienceainsiukinganyof  these  mats  excepting  No.  1.  This  mat 
u  sinking,  parting  first  on  the  outside  at  about  75  feet  from  the  head,  while 
ft  buye  of  stone  was  being  placed  in  position  preparatory  to  sinking.  The 
ixtenaed  to  within  75  feet  of  the  shore  edge  of  the  mat,  allowing  the  outer 
)  double  up  and  move  downstream  about  200  feet,  the  inner  or  shore  edge 
beld  in  position  by  the  shore  cables.  Soundings  showed  600  feet  of  the  mat 
condition,  covering  the  subaqueous  slope  well  out  to  deep  water,  and  within 
iO  feet  of  the  width  originally  mtended.  The  upper  portion  was  practically  of 
■ice.  Mat  No.  3  was  built  to  cover  over  the  damaged  portion  at  the  head, 
only  unusual  conditions  existing,  aside  from  the  fact  that  the  trend  of  the 
:  due  to  the  configuration  of  the  shore  line  in  the  pocket  above  was  at  an  angle 
it  30  degrees  with  the  axis  of  the  mat,  was  that  on'  account  of  the  length  of 
lat  the  mat  lay  on  the  water  before  sinking  (nearly  three  weeks)  the  upper 
the  mat  became  weighted  with  sediment,  and  a  portion  about  60  feet  in  length 
)  feet  in  width  sank,  forming  a  bag  or  pocket.  The  excessive  and  unequal 
it  this  point  caused  the  longitudinal  cables  to  part  either  before  or  when  the 
nal  stress  caused  by  sinking  was  added.  The  current  was  not  unusually  swift, 
i  accident  was  unexpected. 

liny. — Hydraulic  grader  No.  1,  with  a  single  crew,  was  put  in  service  Septem- 
nd  completed  grading  Octotier  18.  The  total  length  of  bank  graded  was  1,900 
eet,  making  an  average  rate  of  progress  of  45  linear  ieet  of  bank  for  each  work- 
'.  The  bank  was  difficult  to  grade  to  anything  like  an  even  slope  on  account 
lightness  of  the  material.  The  grader  merely  got  rid  of  the  surplus  material, 
fating  an  unusual  amount  of  work  to  be  done  with  shovels,  teams  not  beii^ 
lie. 

:  dretting. — Nineteen  hundred  linear  feet  of  bank  was  dressed  by  shovels, 
this  head  is  included  clearing  the  top  of  the  bank  of  timber,  stripping  stone 
le  injitted  slopes,  and  all  additional  work  to  complete  grade  after  the  hydrau- 
ler. 

tpainnj.— This  work  was  b^un  September  16  and  finished  Januarjf  1.  Work 
t  carried  on  continuously,  the  party  being  transferred  to  Delta  Pomt  to  finish 
pe  paving  at  that  place  during  part  of  this  time.  The  total  number  of  squares 
was  2,510;  stone  naed,  3.37  cubic  yards  per  square. 

DELTA    POINT  SBVIfrMBHT  (598  R.). 

work  done  was  the  construction  of  three  pocket  mats  between  range  3  and 
.0  east,  and  the  regrading  and  repaving  of  the  slope  in  front  of  these  mats, 
had  been  badly  cut  into  from  eddy  action.  A  channel  mat  waw  also  con- 
d  between  range  2  and  range  9  west,  extending  the  revetment  716  feet  farther 
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Till!  mat  party,  after  porapltitinp  the  mat  work  at  the  head  of  the  La 
revetitipnl,  was  traiufcrreil  to  this  poiDt  un  September  25,  and  begai: 
HBitiu  day.    Tht;  mat  work  was  flaisned  un  October  27. 

Mattreia  rtnMfnicfunt. — The  diuieuaious  iif  luals  constructed  were  u  ft 

Channel  mat  No.  1.  716  hy  300  fwt 

Po<ket  mat  No.  1  

Pocket  mat  No.  2 

Pocket  mat  No.  3 

Total 

Orading. — Ah  the  l>ank  waei  of  an  iiniifually  flat  slope  where  the  chi 
to  be  conntrncted,  i[  was  ileeine<l  adviHahle  to  finish  the  work  with  »1 
order  not  to  ilifturh  tlie  old  work  niore  than  was  neceiwary  the  sBm< 
used  on  the  i>lo|ie  in  front  of  the  ]x>cket  mats;  1,500  linear  feet  of  bant 
the  work  lieiiifc  flnwhed  Octol>er  28. 

Paving. — Bank  paviii);  was  iH-pin  on  October  4  and  completed  '. 
Niiml)er  of  si|iianw  i>aved.  l.SiiO;  r"t.)ne  nweii  jier  square,  4.03  cubic  yar 

In  onler  to  facilitate  the  jiniKivws  of  the  work  and  at  the  same  time 
the  need  of  bar^^es,  which  were  rt-quireil  at  other  piiinte,  a  Bpur  tract 
the  tr>p  of  the  bank  <-ontipioiit<  to  Itie  ol)^,  so  tliat  stone  could  be  re 
and  unloailed  where  neeileii.  The  cost  of  layine  this  spur,  which  ^ 
lon)E,  was  (^{06.77,  the  tics  en<l  iron  lieing  furnished  by  the  contiaci 
arrangement  sufficient  stone  was  received  to  finish  the  work  at  a  niu< 
and  at  considerable  less  cx|)ense  than  it  could  have  been  done  by  wh« 
up  the  p|oj)B  from  liaises. 

The  amount  of  stono  delivered  hv  the  RanUn  Stone  Company  und« 
this  work  was: 

On  barges  at  Vicksbiirg,  Mias 

On  bank  at  Delta  Point,  Louisiana 

Total 

There  is  a  reeerve  of  about  1,000  cubic  yardu  now  on  bank  for  future 
On  November  I  the  mat  parly  was  moved  back  to  Lake  Providence 

mat  between  raiiKC  1^  and  ran^iie  21,  a  fault  having  developed  in  thi 
after  the  party  had  left  there. 

IIKBENVILLE    RKVBTME'T  (478  L.), 

The  damage  to  the  work  at  thiH  locality  consisted  of  two  small  slooghi 
bank,  ranges  134  to  13H  and  rantnis  60  to  63,  and  slight  damage  lo  the 
revetment,  ranges  )W  to  104. 

During  the  last  hish  water  several  holon  had  been  scoured  out  betow 
the  ground  behind  tlic  revetment  l>etween  ranges  25  and  35.  These  w( 
the  abandoned  levee  in  the  rtar. 

Along  thisIrontthespacel>etween  the  levee  and  river  front  had  been 
in  order  to  obtain  earth  for  eiilaivement  of  the  levee  in  1898.  The  s 
part  of  the  distance  is  extrem<!ly  light  and  offers  but  slight  resistance  ti 
the  surface  soil  is  removed.  A  great  part  of  the  damage  done  during  tl 
of  18!!8  is  attributeil  to  thin  cauK',  the  current  destroying  the  revetmer 
□ut  holes  below  the  sorface  in  the  rear  of  the  revetnient  and  thiui  cl 
upper  liank  slope.  To  prevent  a  repetition  of  this  damage  in  the  hit 
feasible  and  least  expensive  way  that  sugaesta  itself  would  be  to  Iniikl 
levee  and  the  river  front  a  series  of  cross  dikes  of  brush  or  earth  at  the 
points.  The  brush  dikes  placed  iiwt  below  the  head  of  this  work  in  186( 
reason  answered  the  purpose  well. 

The  original  project  for  these  repairs  was  not  entirely  carried  out  Afi 
were  made  to  the  breaks  in  the  revetment,  ranges  134  to  138  and  ranges 
developed  after  the  water  fell),  and  the  strengUiening  of  the  head  oitt 
ranges  99  to  104,  had  been  completed,  the  washouts  behind  the  revetms 
the  exposed  parts  of  the  upper  slope  covered  with  stone,  on  account  ol 
if  the  season  and  the  neccwity  of  making  the  repairs  to  Ashbrook  Nee 
:he  iiiat  party  was  moved  there  and  the  building  of  1,600  feet  of  chann 
lally  proposed,  ranges  119  to  137,  was  deferred  to  next  seaaon,  beiug  ' 
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iportance  than  thorough  repairs  to  the  Ashbrook  Neck  work.  The  party,  with 
,  after  corapletinK  the  Lake  Providence  work,  arrived  on  Novemher  IB,  work 
begun  the  Rame  dav. 

tren  ixmglrviction. — The  dimensjona  of  mats  vonHtructed  were  as  follows: 

■tmatNo.  1,  ranges  134  to  13« 384.8 

■t  mat  No.  2,  ranges  60to63 292.  7 

it  mat  No.  3,  ranges  100  U>  102 195.5 

Total 883 

eavy  brush  revetment  was  also  laiil  over  the  ridge,  proiectii^  above  the  heail 
I  work  after  it  had  been  graded  down,  connecting  witn  the  luat  sunk  in  the 
t  next  to  the  shore,  476  squares  of  this  revetment liemg  built,  which  was  well 

;  liead  of  this  revetment  is  now  beUeved  to  be  well  secured  from  attack. 

it  grading. — Grader  No.  I  was  transferred  from  I-ako  Providence  October  20, 

ning  the  grading  of  the  upper  slope,  range  134,  on  October  24.     This  work  was 

ed  and  the  graifer  moved  to  the  head  of  the  revetment  to  grade  down  the  ridge 

»ilope  the  upper  bank  preparatory  U>  paving.    The  grader  was  in  service  unul 

nber  11.     Length  of  main  back  grade<l,  450  linear  feet,  an  aven^  of  45  linear 

er  day  while  engaged  at  this  work. 

te  liretHng  aiid  filing  wonhi/utt. — This  was  dime  with  scrapers  and  shovels.     The 

paid  for  teams  was  $4  pur  day. 

ling. — The  work  of  Btrippiug  the  revetment  of  stone  where  reimra  were  to  be 

,  and  placing  additional  sUme  on  the  slope  where  necessary,  was  Itegun  on 

nber  5.     The  entire  paving  was  finished  December  12;  number  of  Hquaree,  820, 

le  old  stone  was  used  in  the  work;  the  additional  stone  furnished  per  square 

.7  tjubic  yards. 
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:  damage  to  this  work  from  last  high  water  consisted  of  four  ntnall  jlonghs,  at 
s  22  to  26,  ranges  95  to  97,  ranges  99  to  106,  and  ranges  121  to  124. 
)  experience  of  the  past  three  seasons  in  making  repairs  at  several  isolated 
i  along  this  revetment,  and  the  fact  that  such  work  is  expensive  and  unsatiH- 
■y,  justify  the  conclusion  that  it  would  be  much  better  in  tne  long  run,  and  be 
ler,  (o  make  a  thorough  repair  of  the  entire  work  by  reenforcing  it  by  the  con- 
ion  of  a  continuous  fascine  mat  250  feet  wide.  Under  this  plan  the  upper  bank 
would  require  but  little  work.  The  cost  of  such  a  mat  should  not  m  more 
E12  per  linear  foot.  The  estimated  cost  for  the  entire  work  is  $120,000.  This 
1  make  the  improvement  permanent.  The  original  work  was  begun  in  1890, 
I  of  the  old  style  of  woven  mat. 

;  original  projei^t  pro^'ided  for  the  repairs  of  one  break  in  the  revetment  300 
)ng.  Before  the  season  was  over  sloughs  occurred  at  three  other  points,  which 
ame  necessary  to  repair. 

)  mat  party  arrived  from  Greenville  November  25,  and  began  work  the  follow- 
%y. 
Vrem  amstntdion. — The  dimensions  of  mats  constructed  were  as  follows: 

Squares. 

nel  mat  No.  1,575  by  250  feet 1,438 

nel  mat  No.  2,  610  by  250  feet 1,275 

!tmatNo.  1 134 

it  mat  No.  2 293 

it  mat  No.  3 758 

itmatNo.  4 243 

it  mat  No.  5 316 

Total 4,457 

^ket  mat  Ho.  4  was  constructed  to  replace  mat  No.  2,  which  slid  out  into  the 
This  waa  caused  bv  the  weight  of  earth  washed  down  on  it  from  the  bank 
!  while  being  graded  by  the  hydraulic  grader. 
i  slope  under  water  at  this  point  was  unusually  steep. 

iding. — Hydraulic  grader  No.  I  began  work  on  December  1  and  finished  on  the 
Tading  1,248  linear  leet  of  bank,  an  average  rate  of  83  linear  feet  for  each  work- 
ly. 
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Slope  ilrriving. — Thit)  wcjrk  was  Ooiit;  witli  ^liuvebi.  Inuik  cleojiug  being  iucludeii  ' 
nder  tliiu  head. 

rnring. — Work  was  begtin  December  1  and  was  rompleteti  January  26.  Amonn 
avEil,  l.OKl  Miuarut;  anaveraffoof  it.  27  <:ubi<;  yards  uf  Htone  used  perequare.  £icli.<- 
ive  of  did  Htune  iiih,i1,  ,100  cnbii^  yardn  nE  aUmn  was  liiaded  from  the  reserve  on  tbt 
«nk  and  .'127  cubii;  yards  cif  stone  from  injured  piirtionB  tii  the  slope.  The  averap 
oet  was  33.8  cents  per  cubk^  yard. 


Toiring. — The  U.  S.  i<teainer  Emmn  Rhrridge  vita  in  oommisHJon  from  Augnst  14  It 
anuary  2H.  fin  ploy  cl  principallv  in  lowing  brush  and  pul<»  and  in  the  necessan 
fork  incident  to  uiat  building,  ^hv  rteamcr  Arthtir  Hidfrwaa  in  service  from  Jufv 
r>  to  AujpiHt  21 ,  and  fmin  Septenilxr  ?"£  to  January  22,  towing  Htone  from  Greenvilt 
)  I.ake  I'rovidi'ni-e  and  Dt^lla  Point,  an<l  from  Arkansas  City  to  (ireenville  and  Lakt 
"roviilenrf ,  niming  the  outfits  of  ttiti  bruxh  contrailor  ajid  in  inspection  service. 

Bnuh  and  ji'iliv.^-Brai'h  ajid  poles  were  furnished  tor  the  different  works  imdar 
antrai-t  witli  Hunter  &  Frey.     The  price  for  brush  was  90  cento  per  corti  for  Aah- 
TtKik  Xeck  and  Orecnville  and  94  <*nt«  iht  i-orrt  for  I.Ake  Providenoe  and  Driu  , 
'oint;   for  p()l(*,  fl.ifi  |ii'r  rord.     The  ilelivery  was  made  promptly  as  required.   I 
'here  were  deli  vcn-<  I   iiiniir  Huh  i^ntract  24.061.7  cords  of  brush  and  1,057.4  lunb 


SMIf, 


If. — Contrai'lM  wcrt'  made  with  Fn*!  Hanger  fur  Ilie  delivery  of  15,000  cnbic 
ards  of  stone  on  Iwrjri's  at  Arkaneai^  ('ity,  at  $1,411  ger  cubic  yard;  with  A.  J.  Terrell 
jrl2,000culiii- yards  on  liaiiresat  Greenville,  at  fl.  (5  i>er<Mibicyard  and  25  i-eotcper 
ubic  yard  for  loading  the  reserve;  and  with  the  Kankin  Stone  Companv  for  11,000 
uhic  yards  loadeil  on  liatvis'  below  Vickeburg  or  on  top  of  the  bank  at  Delta  Point, 
*3uisiBna,at  fl.flO  i>er  cubic  yanl. 

The  first  Btoiic  rei'cived  on  bai^nw  from  the  contrsctore  was  at  Arkanfias  City  i^e^ 
imlier  2  and  at  Green villo  Septeml)er  11.  On  account  of  the  delay  in  delivery  it 
ei^ame  necessarv  tosujiply  thework  at  Lake  Providence  from  the  reserve  at  Gr*en- 
die,  and  also  ai>out  1,000  cubic  ^'anlx  at  Delta  Point,  due  to  the  failure  of  the  con- 
ractijrH  to  load  stone  in  time  to  sink  the  first  mat. 

The  failure  of  the  contrartora  at  Arkansas  City  and  Greenville  to  supply  stone  ii 
lie  earlier  part  of  the  season  wan  due  to  the  inadequate  number  of  cars  fumishef 
y  the  railroad  companies.  At  Vicksburg  delay  was  experienced  by  reaaon  of  tl> 
oor  facilities  the  contrai-tors  had  (or  loading. 

As  sooD  as  sufiii'icnt  stone  had  l>een  fumisheil  to  finish  the  season's  work  the  uia 
racts  were  canceled. 

The  following  amounts  of  stone  were  received  under  these  contracts: 

Cnbic  yar* 

■red  Hanger,  Arkansas  City 8,341,11 

L.  J.  Terrell,  Grt>enville 9,2.'>2.» 

tankin  Stone  Co.,  Vicksbuiv 4,006 

tankin  Stone  Co.,  Delta  Point 4,65ft.ti 

tankin  Stone  Co.,  Delta  Point  (resen-e) 1,037.45 

iDiount  loaded  from  reserve  at  Greenville 8,447.11 

Linotmt  loaded  from  reeerve  at  Aehbrook  Neck 300 

Total 36.&42,fl 

«as  reeerve  at  Delta  Point 1,037.4! 

Total  stone  expended 35,0I»,  41 

All  the  reserve  stone  available  at  Greenville  has  been  used.  There  is  still  on  tbt 
ank  at  Ashbrook  Nei'k  about  900  cubic  yards  and  at  Delta  Point  1,000  cubic  ysnli 
'his  is  the  extent  of  the  reseri'e  stone  in  the  district. 

If  it  liad  not  been  for  the  reserve  stoueat  Greenville  to  draw  from  in  the  bc^inninf 
f  the  season,  Iheprogrewof  the  work  would  have  been  seriously  crippled.  Judginji 
rom  the  esi«rience  of  pact  years,  the  only  way  to  insure  a  prompt  supply  iato  ha« 
reserve  on  hand  to  draw  from  should  the  contractor  be  dilato^  or  fail.  Toaco<>ni- 
lish  this,  the  advisability  of  opening  up  the  quarry  in  Little  Red  Kiver  aa  soon  a) 
lie  necessaz-y  funds  are  available  is  suggested.  This  quarry  can  be  worked  all  tiie 
ear  round  if  desireil,  and  good  water  tor  towing  can  usually  be  depended  on  forfoor 
lonths  in  the  year — from  .lanuary  to  June.  During  this  jieriod  the  towing  jilant  is 
enerallv  idle.  The  stone  can  In-  i|tiftrrieil  in  iidvani-i',  so  as  t«  avoid  delays  m  t<>\r- 
12,  and'  in  this  way  delivered  at  Ichs  cost  than  it  can  be  procured  bv  contrai't.  and. 
'hat  is  of  the  greatest  uui>ortance.  a  full  supply  for  the  season's  work  can  be  insuml 
1  advance. 


:ndix  t  y — report  of  Mississippi  river  commission.     483 

:hi8  connection  a  report  of  Uie  aHrvcy,  giving  Hie  t'stuiit  and  present.  i»udiUo 
;  quarry  on  Little  R«<i  River,  with  an  cfltimaUtof  tiie  cost  of  cjiiarrying,  loadin) 
owing  Btone,  recently  loade  by  Mr.  George  C  Thomas,  superintend eut  of  coi 
ion,  who  had  direct  aupervisioa  of  the  work  of  mattress  building  Uie  past  set 
3  given  below; 

Sbabcy,  Ark.,  April  ^6,  1900. 
■■  I  have  the  honor  to  enbinit  the  following  report  on  the  location  and  ilescri] 
f  the  Government  quarry  property  in  White  County,  Ark.,  with  an  approx 
estimaleof  operating  expenses  and  plant  required  foranaunual  output  or  50,0C 
yards  of  stone: 

niion, — The  property  eomprisea  all  of  that  portion  of  the  SE.  \  of  sec.  26,  T.  ( 
v.,  lying  west  of  Little  Red  River  in  White  County,  Ark.,  alxiut  30  miles  alio v 
outh  of  Little  Red  River  and  380  miles  from  Greenville.  Mies.,  the  present  lod 
f  Third  District  plant. 

cripiioii. — The  property  contains  36i  a(-rc«and  has  a  river  frontajwut  2,880  fee 
et  of  which  was  opened  and  operated  by  contracturs  during  thu  years  189- 
1896,  and  1898  in  fumishiuK  stone  under  contract  to  the  United  l^tates  for  th 
ivement  of  the  Mississippi  Kiver. 

ir  hundred  feet  additional  can  be  added  to  the  present  quarry  at  a  nominal  ooi 
pping,  giving  a  continuous  i|[iarr}'  of  the  following  dimensions:  Length  of  Iron 
feet;  average  height  of  face  (fioor  of  quarry  lo  top  of  cliff),  80  feet;  preser 
le,  width  of  floor  (river  bank  to  foot  of  cliff),  100  feet. 

imatingforadistaiicebackof  200  feet,  this  quarry  would  contain  about  1,000,OC 
yards  of  riprap. 

the  remainder  of  the  property  only  a.  few  isolated  points  can  lie  worked  witt 
:ce8sive  cost  for  yard  room  and  stripping. 

:  quarrj'  is  compose^  principally  of  a  fine  gray  sandstone  weighing  about  16 
Is  to  the  cubic  foot;  well  stratified,  varving  in  thickness  from  6  to  18  inchei 
:  easily  quarried  into  smooth,  rectangufar  blocks  of  any  desired  size,  making  i 
arly  well  adapted  to  Imnk  protection,  being  considered  in  point  of  handlin 
ability  of  work  about  20  per  cent  cheaper  than  any  other  stone  in  use.' 
m  section  A  to  D  {see  plat)  there  is  a  ledge  of  iionstratilleil,  coarse-graine 
V  sandstone,  which,  while  not  strictly  a  flrBt-class  stone,  owing  to  lack  of  weigh 
mdency  to  spall,  is  suitable  for  paving  where  not  exposed  to  the  direct  actio 

[ace  stripping  is  very  light  over  the  entire  quarry,  ranging  from  1  to  3  feet  c 

rock  and  earth. 

irrijiny, — The  method  that  lias  proven  bent  adapted  to  this  stone  is  to  bench  i 

9  from  16  to  20  feet;  holes  from  6  to  10  feet  apart,  varying  with  thickneso  ( 

;  distance  back  not  to  exceed  depth  of  hole;  blasting  to  be  done  with  Judso 

ir  and  a  low  grade  (30  per  cent  nitn^lycerine)  of  dynamite. 

irrying  should  begin  from  twenty  to  thirty  da,\'8  in  adVance  of  towing  in  ordc 

lire  a  sufficient  quantity  of  stone  in  the  yanl  to  insure  against  delays  to  the  lioati 

•ing. — The'  quarry  is  reached  from  (ireenville  liv  t)ie  Mississippi,  White,  an 

Red  rivers.    The  usual  period  of  navigation  for  t'he  latter  stream  is  from  Fel: 

1  to  June  1,  during  which  time  there  are  no  serious  obstructions  extvptin 

iland  Shoals,  which  could  be  materially  improved  by  closing  the  western  chut 

(moving  loose  bowlders  from  the  shoals. 

>  boats  with  the  capacity  of  the  steamer  Aiihvr  H'lder,  costing  $100  per  day,  ca 

T  50,000  cubic  yards  of  stone  at  Greenville,  Miss.,  during  the  above  period  c 

ition,  each  boat  to  operate  the  entire  distance,  with  coaluig  statious  at  Greer 

ind  the  iiuarry. 

rating  f.™eiw«B. — Following  Is  an  estimate  of  operating  expenses,  baaed  on  a 

t  of  12,600  cubic  yards  per  month  of  twenty  days;  loading  to  be  done  over 

ing  bai^  with  ciuls: 

irintendent,  1  month,  at  $150 $15 

t,  1  month,  at  575 7 

ter  laborers,  1  month,  atf75 30 

hinist,  1  month,  at  $100 10 

nan,  1  month,  at  $45 4 

ksmith,  1  month,  at  $75 7 

ler,  1  month,  at  $45 4 

dirnan,  1  month,  at  $46 4 

m  driller,  20  days,  at  $1.25 2 

id  drillerB,  20  days,  at  $1.25 30 

lie  breakers,  20  days,  at  $1.25 37 
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I^OlaborerP,  2()  davfl,  at  $1 |60i» 

12  carta  (drivere  included),  20  days,  at  $3 721) 

Total  labor  per  month 2,85.' 

Subristence,  at  60  cents  per  day ^'S? 

Powder,  coet,  at  6  cents  percuoic  yard 7ot' 

Fuel,  oils,  etc.,  per  month — -      36«* 


Total  per  month 

$5,  OOO-f-12, 500=40  centa  per  cubic  yard  on  barge. 

Plant, 


5.  OOP 


Office  and  storeroom,  30  by  60  feet 1300 

Cooking  and  eating  quarters,  30  by  75  feet 400 

Sleeping  quarters,  30  by  100  feet 500 

Dumping  oarge,  labor  and  material  for  platform ' 200 

1  steam  boiler,  portable,  30  H.  P 4i>0 

2  steam  drills,  New  IngersoU,  size  F 800 

Tbofa. 

4  sets  drills  and  bits 30O 

1  dozen  hand  drills,  IJ  inches  by  2  feet 30 

1  dozen  hand  drills,  IJ  inches  by  4  feet 50 

1  dozen  hand  drills,  IJ  inches  by  6  feet - 75 

2  dozen  quarry  picks - 30 

1  dozen  railroad  shovels 20 

1  dozen  pinch  Imrs  (steel  shank) ^. 36 

2  dozen  spalling  hammers  (with  handles) 1 100 

2  dozen  stone  hammers  (wedge  face) .-.  75 

2  dozen  stone  gads 20 

1  Magneto  blasting  machine 25 

100  feet  steam  hose  (1  inch,  6  ply,  wire  wound) IOC 

Total  cost  plant  and  tools ..-.. 3, 511 

In  compiling  the  foregoing  estimate  of  plant  no  account  has  been  taken  of  bailc 
ings  already  on  the  property.  At  a  moderate  outlay  for  labor  in  moving  and  ^eIncM^ 
eling  the  present  buildings  the  estimate  for  buildings  can  be  reduced  x>ne-half. 

Following  is  a  summary  of  cost  of  labor: 

On  barge  at  quarry 10. 48 

Towing,  quarry  to'  Green\ille # 

Unloading  on  Dank  at  Greenville 3! 

Reloading  for  use % 

Total  cost  per  cubic  yard 1.3S 

Property  plat  and  ouarry  sections  herewith. 
Very  respectfully, 

Geo.  C.  Thomas, 
SuperirUenderU  Conttructicm. 

Detailed  statements  of  the  cost  of  the  various  items  of  revetment  work  are  sab> 
mitted  herewith. 

Oostper  unit  ofioork  done,  Lake  Providence,  season  1899-1900. 


Channel  mat sqnarefl.. 

Pocket  mat do 

Dressing  elope linear  feet . . 

Paving  bank squares. . 

Hydraulic  grading linear  feet. . 

Towing 

Superintendence 

Property  purchased 

Sundries 

Memphifl  office 


Total. 


Unit. 


5,700 
767. 
1,900 
2,610 
1,900 


Pay  roll. 


97,246.18 
1,098.82 
1,699.96 
2,827.60 
1,088.92 
8,319.92 
1,223.94 


Subsist- 
ence. 


92,090.56 
316. 76 
461.69 
816.78 
194.29 
785.30 
88.43 


18,405.29  •      4,752.81 


Material. 


$19,165.10 
2,469.10 


14,120.87 

561.35 

1,640.96 


87,957.40 


Total, 


«28,501.79 
3,884.68 
2,061.65 
17,764.25 
1,844.56 
5,746.20 
1,812.87 
1,506.88 
191.29 
1,485.67 


(Xv»tpH 

unit. 


64,900.84 


$5.01 

Iff 

7.0: 

.87 
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post  of  work  done 

■oEt  of  Memphis  office 

Net  amount  expended 

815.17 -r^  1,900  (linear  feet  of  work)=t33.06  per  linear  f 
300.84-!-  1,900  (linear  feet  of  work)=f33.7e  per  linear  i 


Percentage  of  eott  of  different  Hnde  of  work.  Lake  1 


■«"■'■ 

"^r 

UaK 

'.m'.eo 

,31B.82 
,22S.M 

78»:3(. 
88. 4S 

m» 

1S,«».2> 

4.752,81 

Maienci  exptndeil  per  unit  of  vxirk.  Lake  JVow 
[Chgnncl  OMt.  6,700  square*.] 


Matertal. 

» 

0^'; 

[Pocket  mat,  767,6  aqnans.] 

itrand: 

[Bank  paving.  2,M0  squares.] 

cubic  r 
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Malarial  expended  per  unti  of  work  done,  Delia  Point,  La. 
[ClunDel  iiul,2.14BBqnAiH.] 


UftWfU. 

dnmtlty. 

Per 

••s 

2.1*8 
I2.TI3 

u\vn 

2,921 
1,SS9 

1 

S,"^ 

[Pocket  mat.  1.182  gqoa 


Uatetltl. 

Quantity. 

S« 

1,182' 

^. 

SZZ'Z'Z. 

\ 

[Bank  paving,  1,880  sqiurea.] 


Material  expended  per  linear  fool  compleUd  irork,  Delia  Point,  La. 
[AmouDt  of  noik  completed.  l.GOO  linear  feet] 


Material. 

Quantity. 

Perllnea: 
foot. 

cords 

10.m68 

IS 

"its 
'■S 

SCO 
IMO 

Percenlage  of  coil  of  different  ilemi  of  work,  Delia  Point,  La. 


^.... 

Percent 

IS 

Spiiiiia::::::::::--::;:-: ::-::::-: ::: :::  " 

ai.v 

«,781.« 
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Co9t  per  rmit  of  work  doney  GreerwiUe  Harbor ,  season  1899^1900. 


Pocket  mat squares., 

Paving  bank do 

Hydraulic  grading linear  feet. , 

Dressing  slope do 

Brush  revetment squares. 

Minor  repairs 

Towing , 

Superintendence 

Sundries , 

Barges,  stone,  etc , 


Total. 


Unit. 


8S3 
820 
450 
450 
479 


Pay  roll. 


1805.75 
943.68 
445.70 
849.26 
309.53 
1,415.52 
265.51 
833.83 


4,868.28 


SubsLst- 
ence. 


180.99 
94.86 


35.10 

31.11 

142.39 

54.32 

5.18 


443.95 


Material. 


«2,7S8.26 
3,834.25 
100.00 
100.00 
1,802.91 
944.50 
229.90 


3.80 


9,758.62 


Total. 


93,625.00 

4,872.79 

545.70 

484.86 

2,143.66 

2,502.41 

549.73 

838.51 

8.80 

26,390.67 


41,396.62 


Cost  per 
uait 


94.10 
5.91 
1,21 
1,07 
4.47 


Total  cost  of  work  done : ^1,396.52 

Less  cost  of  barges,  stone,  etc 26,330.67 

Net  amoimt  expended 15,065.85 


Feroerdage  of  cost  of  different  hinds  of  work,  OreenvUle  Harbor, 


Pocket  mat , 

Paying  bank 

Hydraulic  grading , 

Slope  dressed 

Brush  revetment . . , 

Minor  repairs 

Towing 

Superintendence . . . 

Sundries , 

Barges,  stone,  etc .., 


Total 


Pay  poll. 


9805.75 
943.68 
445.70 
849.26 
909.53 
1,415.62 
265. 51 
333.33 


4,868.28 


Subsist- 
ence. 


980.99 
94.86 


35.10 

81.11 

142.39 

54.32 

5.18 


443.95 


Material. 


92,738.26 
3,834.25 
100.00 
100.00 
1,802.91 
944.60 
229.90 


3.80 


9,753.62 


Total. 


93,625.00 

4,872.79 

545.70 

484.36 

2,143.55 

2,502.41 

549.73 

838.51 

3.80 

26,830.67 


41,896.52 


Percent. 


a  Lc5i8  than  one-half  of  one>hundredth;  neglected. 


8.75 
11. 7.5 
1. 3-i 
1.17 
6.  If 
6.01 
l.S 

6S.M 


100 


Material  expended  per  unit  completed  loork^  OreenviUe  Harbor. 

[Pocket  mat,  883  squares.] 


Material. 


Brush oords 

|J>le8 do.. 

Stone  .....  cubic  yards 

Wire  strand: 

A  inch pounds 

Jinch do 

Wire,  galvanized,  No.  12 do.. 

Wire, silicon  bronze "do." 

Staples do.I 

[Paving  bank,  820  squares.] 

Stone cubic  yards, 

_^ • 

[Brush  revetment,  479  squares.] 

|™li cords. 

PpJes do... 

Stone.  .......    .,.    cubic  yards. 

Wire,  galvanized,  No.  12 pounds. 
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Penxntage  nf  cvtt  »/  different  items  iif  wrrt,  GreenvilU  Harl/vr. 


Amount 

P«rc«„L 

»4.Se8.2S 

41.896,52 

Cogt  per  unit  of  work  done,  Aekbrook  Neck,  n 


Unll. 

Pay  roll. 

^'L'^"' 

MaU-TlBl. 

Total. 

COBlMT 

Hnnelnwt 

•I.^re... 

I'.m 

13.269.  M 
■i,693.B5 

l,38i:«6 

19,309.90 

&;«ii.» 

Ill 

2. 909!  07 

'  66.00 
107.30 

»6.M 

SMS*::::::: 

.. .linear  leet.. 

B,  210.65 

clrBUllcgrodiiig.. 

...llDwrfeel.. 

90.00 
7J8.95 

.sa 

107.30 

11,S*7.« 

2,983.08 

21,077.70 

36,263.54 

I  cost  of  Memphis  office r79.33 

.  lorn  barge  No.  551 471.22 

L  amonnt  charged  Fred  Hanger,  use  pile  driver  and  labqr ; 188.32 


Pernenlage  of  coat  of  different  kitidi  <(f  iivri,  A»hbrtiok  Neck. 


Pay  roll. 

SabHlut- 

Malertal. 

r.^1. 

P..r..n.. 

«,25».68 

'fl 

1, 777^00 
1,275.00 

II 

I9.30S.30 
6.611.59 

(13,598.70 

"it 

212.03 

25,27 

6,210,66 

96.66 
Tie.  95 

107.30 

11,357.44 

2,«S.«* 

21,077.79 

36.263.51 

Material  expended  per  unit  of  nwk  ilone,  Aekbrook  A'ect. 
[Channel  mat.  2,713  squares,] 


Material. 

tluantlty. 

Per 

.                                                                                                                                                                 (wdB 

1,341 
1,899 
19,017 

elMi 

16,876 
5.290 

. 
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Malerial  expaidtd  per  wnii  of  wort  dotie,  Athbrook  Stck — Continued 

[Pockel  mat.  1,744  aquun.] 


tuuaii. 

QOUQt 

»»ri 

cubic  rud*" 

WlreHrud: 

Wire: 

[Bulk  p«vlng, 

.OBI^™^ 

BIOM 

cnblcrMd* 

'- 

I'awttlagt  ofcott  ofdifftrait  iiemt,  Athhrook  Neti. 


Pkvroll 

Sa[w]il«Dce 

Material 

Property  pnrchued. 
UemptiUQlIke 


IT  mat  boatn  and  12  material  bargM 

Dimengione  of  mat  boats.  160  by  36  by  6  feet;  dimensions  of  mateii&l  I 
by  30  by  6  feet  The  mat  Dorges  were  conetructed  by  Ed.  J.  Howud,  at 
ville,  lad. :  contract  price,  f4,T10  each,  and  the  material  baigee  by  Jobo 
Son.  at  Levanna,  Ohio;  contract  price,  each,  $2,846. 

Tne  two  mat  bailee  and  seven  of  the  material  barges  were  delivered  at 
and  towed  to  Greenville  by  the  steamer  Arthur  Hider,  arriving  DecembeT 
remaining  five  bargee  have  since  been  flniehed  (the  last  one  on  April  28] 
be  deliv^ed  at  Greenville  by  the  contiactor. 

CM  of  repairg  to  plant.  Third  dittriot,  improvintf  Mit*i»»ippi  River,  May  1,  18 


Komlwroruune. 

Cart. 

Remuka. 

'"'^^i  Etheridge 

tiOS.«l 

277.54 
1B4.90 

SM.ET 

120.11 
2S.S9 

Repair*  to  gnanta  and  head,  2  new  chockB  BDd  S 
plank  rtieer  and  noring,  new  half  sheet  In 
new  plODUner  block,  and  ortUnary  lepaln  d 

Sepaln  to  nmrda.  deck,  and  main  braceg;  3  De 
Repoln  lo  boiler-deck  guards  and  wheels  i 

Dockediho)  Umbers  nader  engine;  18  new  (ram 

calked;  new  wheel  and  itembearing  bran; 
Ikaoled,  aDd  ordinary  repairs  during  year. 

Repalm  to  electric-light  outfit;  new  nack  for  n 

""Si. 
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«!l*.«n 


7  Dew  iklda,  IB  Dew  ontriginra,  6  pUnk-ilieei .  .  . 

TepklntoblUuid  deck;  lower  ftetnu  cKlked. 
DtamaDtled  and  madsIalaabKrge;  sabeanu.  lOstem pieces. 

b  ttmber  heads,  aheathlag  sides  and  deck,  sidea  and  nke« 

rapalied;  calked. 
RtgSlTU  for  launchlDE  luolaes  made:  yokeH,  hmktx,  reel 

■tandjirda,  and  sbaranss  complele. 
Snew  iklda;  SOoulrlnera;  6  plank-ebeei  on  end ;  1  stanchion. 

repaliB  to  bins  and  deck;  lower  seams  calked. 
Rlnlng  for  lauDCblng  [udnea  made;  reel  itandaids  and 

Bhaltfgg  complete. 

Battening  holes  in  rake. 

Battening  holes;  5  lower  aeauns  calked. 

Sheathing  hole  in  ■*—'■-  •--■' '-  *■-' 


le  in  deck;  battens  in  hold;  S  lower  ft 


Calking  5  lowi 


plank  In  aide;  calking  lower  seams. 

'e  Hghl  wi 
Lber  heads.  2  pUnk  In 


_..^ilrs  to  deck;  1  new  keyel;  calked 
Kepalni  to  deck;  calked  aboie  light 

■J  head  blocks,  2  h-    '-  -  " ■-- 

sheathing  gum ._ 

Docked;  splkitig down  battens;  lower. 
Battens  along  t 
1  timber  beads; 
Calking  lower  i 


calking  lower  se 


-ocked;  rakes,  sides,  and 

Docked;  lakes  repaired;  < 

Docked:  rakes  repaired;  deck  and  hoods  repaired;  c 

Docked;  rakes  and  deck  repaired:  calked. 

Docked;  repalis  to  lakes;  lower  seams  and  rakes  cal 


Docked;  rakes,  deck,  and  hoods 

1  kevel;  calked. 
Docked:  takes,  deck,  and  hoods 


calkeA. 


deck,  and  hoods  repaired;  lower  seami 
repaired;  2  tlmberbeads. 
repaired;  2  new  kevell; 
piece  of  gnnwale:  rakea, 


iece  ol  plank-shi 
hoods  repaired, 
tea,  deck,  and  hoods  repaired;  sldi 


.*»■■ 


Docked:  1  tlmberhead,  rake*,  deck,  and  lioods  repaired. 

Docked;  takes,  deck,  and  hoods  repaired;  calked. 

Docked;  rakea  and  deck  repaired;  calked. 

Docked;  sides  and  rakes  repaired;  calked. 

Docked:  ddesandrakesrepalred;  2tlmberheads;  new  deck; 

Lthlng  tioleslD 


^paired;  calked. 

laea:  Bjoes: ^-i«^.  n<4_i — .i-„ 

_ilkedalloi__. 

Iz  new  Umberbeads;  repairs  to  iddes: 
deck;  calked  6  lower  seams. 
Two  new  tlmberfaeadi:  braces  In  hold;  sheathing  lioles  In 
deck;  calking  a  lower  seams. 

Calkliu 

Docked 
30  OQtnggeis.  za  new  Diaces,  b  e 
8  halfwaj  pieces;  cabin  repalrei_,  ^ 

Hew  tlmberbeads.  new  head  block,  new  uuiuim  mice  uui; 
niards  repaired:  calked  above  light  water. 

Painted;  minor  repalra  to  woodwork. 

Office  sealed  and  outside  painted. 

Docked;  ^  new  rake  plank;  H  stems.  5  balfvaj  pieces  Id 
the  sides,  6  pieces  ut  gunwales.  1  Hmberbead,  new  nosing 
on  cornen;  tool,  diiors,  and  bunlu  repaired:  calked. 

Repairs  to  cooking  ranges. 

Docked;  H  new  stem  pieces,  8  halfway  pieces;  id  plank  on 
rakee,  4  plank  on  lKitI/>ni,  plank-sheer  on  guard,  noslikg 
on  comers,  SO  outdggen,  raillug  guards  and  ends;  aides 
and  rakes,  calked;  painted. 

Cooking  range  repaired;  calked  low  seams. 

Docked;  new  bead  blocks,  deck  and  deck  frames  on  end. 
outriggers,  plank^heer,  aDd  nosing  on  comers:  2  pieces 
of  plank-eneeroD  Bides,  stem,  and  rakes,  halfway  up;  1 
piece  of  gonw^e,  e  halfway  pieces,  new  batch  coven, 


halfway  pieces,  new  . 
Hre|aired;  calked. 
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Ooet  of  repairs  to  plant.  Third  disiriei,  trnpraving  Mimssippi  River ^  May  i,  1S99,  to  .\hy 

i,  1900^— Continued. 


Number  or  name. 


Quarter  boat- 
No.  165 

No.  166 

No.  157 

No.  168 

No.  159 

Store  boat  No.  138 

Memphis  ofHce 

Macblue  shop  No.  222 

Carpenter  shop  No.  7h 

Dry  dock 

PIlo  driver  No.  49 

Calking  flat 

Dump  scow  No.  2 

Ashbrook  Neck 

Levees  

Qreenville  Harbor 

Lake  Providence  Beach.. 

Coal  boxes. 

Skiffs 

Surveys  

Property 

Pumps 

Fourth  district  plant 

Wages,  cooks  and  waiters 
Superintendence 

Total 


n37.29 
162.82 


39.84 
629.30 


377.78 

22.45 

15. 24 
327.48 


207.42 


674. 6K 


96.08 

48.81 

8.50 

11.09 

73.51 

164.47 

451.23 


68.20 

8.43 

1.62 

73.20 

310.  -26 

8.66 

800.45 

1,850.00 


Remarks. 


Ceiled  over  dining  room,  and  painted:  lower  seamH  calked : 
general  repairs  to  kitchen  outfit  during  year. 

Quards  and  deck  repaired;  new  railing  on  guards.  Imnv 
timberhead,  cabin  and  bunks  reiMLired,  minor  repairs 
during  year:  ouU^ide  and  inside  painted. 

Two  new  timbcrheads:  minor  repairs  during  year. 

Ducked;  14  pieces  of  gunwales  in  rides:  16  stems,  24  rake 
plank,  10  halfway  pieces,  4  plank  in  bottom,  3  limber- 
headH,  6  beams.  50  outriggers,  deck  and  guards  on  eD<l 
ronaired:  calked  all  over. 

Docked;  18  halfway  pieces  in  sides:  14  stems,  1  timberhead, 
deck  and  guards  repaired;  calked. 

Calking  lower  seams. 

Tool  box. 

New  deck  on  ends:  new  apron  on  head,  head  blocks,  6 
beams,  6  outriggers,  1  timberhead,  1  kevel,  new  nosiiiir 
on  end,  repairs  to  plank -sheer,  calking  deck  and  low 
seams,  4  comer  irons;  general  repairs  to  machinery  dur- 
ing HCHson.. 

New  deck  on  one  end;  3  timbcrheads:  repairs  to  hatch 
covering:  calking  low  scams,  general  repairs  to  machinery 
during  year. 

Practically  new  gate;  new  supporting  brackets  underneatti: 
repairs  to  fenders  at  inlet  pipes,  repairs  to  cushion  oo 
gate,  and  shoring  up  boilers;  4  straps  and  36  bolts. 

Braces,  leads,  and  ladder  deck  repaired;  2  new  chocks.  1 
new  Kevel,  lower  scams  calked. 

1  new  one  made. 

Rattening  seams. 

Repairing  tools  and  machincrv. 

Olnce  furniture:  1  blue-print  frame  and  1  bookcase  nuuU 

Repairing  tools,  kitchen  outflt  repaired,  clampe  and  clevi.« 
made. 

616  cable  clamps,  120  couplings,  and  36  bolts  made;  12  pic  Is. 
8  mattocks.  8 skiffs,  1  kitchen  pump,  1  ratchet,  and  kitclvn 
utensils  repaired;  8  shackles  and  16  maul  handles  made. 

46  repaired  and  6  made. 

4  repaired. 

100  stakes  made. 

liepairs  to  kitchen  outfit  during  year. 

154  pumps  repaired. 

1  standard  for  grader  No.  3. 


19,888.09 


ApproxiTnale  value  of  pkirU  belon^ng  to  the  United  States  and  used  in  the  Third  diMrict, 

improving  Mimsmppi  RiveTy  May  1,  1899^  to  May  1, 1900. 


Class  of  property. 


Steamer  Arthur  HIder 

Steamer  Emma  Etherldge 

Steamer  Meter 

Steamer  Vedette 

Tug  Parker 

Mat  boats  Nos.  26  and  27 

Mat  boatts  ^ncw)  Nos.  28  and  29 

Mat  boats  (old) 

Headquarter  boat  No.  31 

Quarter  boats 

Store  boat 

Hydraulic  graders 

Hydraulic  graders,  small 

Model  barges 

Floating  stem  dock 

Square  barges 


Num- 
ber. 


1 
1 
1 
1 
1 
2 
2 
2 
1 

14 
1 
2 
1 
5 
1 

13 


Approxi- 
mate 
value. 


«35,577 

6,300 

3,160 

4,050 

3,160 

6.300 

9,410 

650 

3,150 

12,410 

900 

9,900 

800 

500 

90 

22,700 


Class  of  property. 


Square  barges  ( new) 

Square  barges 

Floating  dry  dock 

Floating  ponton  docks 

Pile  drivers  and  outfits . . . 

Tools  and  appliances 

Skiffs 

Dredge  Menge 

Dump  scow  No.  2 

Calking  flats 

Office  lumiture  and  safes. 
Surveving  instruments  . . . 
Machine  shop  and  outfit. . 
Carpenter  shop  and  outfit. 

Total 


Num- 
ber. 


9 
22 
1 
2 
2 


21 
1 
1 
4 


1 
1 


114 


Approxi- 
mate 
value. 


$25,611 

6,98(1 

9,9<K) 

4LX) 

i,2t;o 

1,8(XI 

210 

7,6.^) 


90 

2.M) 

1,8(K) 

3,800 

2,700 


181,456 


The  cost  for  the  twelve  montli.s  for  caring  for  the  above  property,  plant,  and  outfit 
thereon  was  $20,236.59. 
The  average  number  of  emjf)loyees  engaged  in  the  service  was  39, 
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"he  average  daily  coeUfor  aubeiateDco  for  empluye<»  ungagi^  in  can  and  rupaira  t 
Dt  Ttu)  34.2  c«nte. 
Very  respecttully, 

AurnuB  Hiukb,  Aseitlant  Engineer. 
kpl.  Chas.  L.  Pottkb, 

Corpt  of  Engineers,  U.S.A. 


Grbknvillb,  Miss.,  .tfn^  10,  1900. 
utain:  I  have  the  honor  to  nuhmit  the  following  report  of  operationB  in  th 
er  Yazoo  Levee  district  during  the  year  ending  May  1,  1900: 
rfm/  of  diMrid  and  ynrdagr. — The  llneof  levee  in  the  district  has  had  1  mileadde 
i  laet  year,  loakinp;  the  total  length  from  the  Coahoma  County  line  to  the  low« 
of  Eagle  Lake  in  Warren  County  IftSf  miles. 

my  lapt  annual  report  the  vardage  in  thiH  entire  llnewaK  estimated  as  26,883,Tti 
included  the  portions  of  tne  Hays  and  Albemarle  loope  that  were  completed 
ell  as  the  outside  lines  then  intai-t. 

shown  in  the  accompanying  statements  of  work  done,  the  United  States  a<kle 
iig  the  year  1,R.'W,200  cubic  yanls,  and  Ihe  levee  board  1,068,576  cubic  yardi 
ing  a  total  of  2,918,776  cubic  ^ards  from  May  1,  1890,  to  May  1,  1900. 
le  average  price  for  all  material  nioveil  by  the  United  States  was  about  161  cent* 
by  the  levee  board,  16  cent^.  The  UnittMl  States  Government  work  includes  th 
i  'Loop  day  work,  which  cost  18.34  cents  per  yard,  and  some  very  expensiv 
ing. 
le  yard^^  deducted  for  levees  thrown  out  by  new  levees  during  the  year  is  a 


SUiUoni 

s 

Cbio 

400L  ... 

mi.'.':. 

ma 

zaai 

e  levee  line  at  the  present  time  contains  28,832,426  cubic  yards. 


May  10,  1899,  the  gauge  read  at  Greenville  34.6.  The  water  that  reached 
of  43  feel,  April  17  to  20,  had  fallen,  and  continue<l  to  fall  until  November  ^ 
1  the  reading  was  1.2.  Up  to  the  present  time  no  high  water  has  obtained,  an 
ng  from  present  conditions  we  willprobably  not  have  a  very  high  stage  this  yeai 
e  changes  that  have  occurred  in  the  bank  Ime,  dne  to  caving,  et<:.,  areas  followi 
gtrcdia  to  Dennu  lAiniVmi/. — From  Stations  2n0  to  270  tliere  lias  been  no  change 
hence  to  alxiut  Station  460  the  bank  has  l)een  cut  Inck,  as  shown  in  actrompany 
ketch,'  as  much  as  1,000  feet  since  1892.  At  tliepoint  of  most  excessive  cav in 
pvee  is  still  1,500  feet  distant.  With  a  continuation  of  the  same  rate  of  chang 
[lain  hne  will  be  reached  at  one  point  in  about  five  years. 

ixhaw  Front. — At  Waxhaw  Ihe  bank  is  caving.  Since  1895  the  average  has  bee 
t  800  feet.  At  the  nearest  point  the  l«nk  is  1,100  feet  from  the  main  levee. 
•erion. — At  Riverlon,  Stations  1640  to  1645,  the  change  has  not  been  extensive 
i  cavii^  onlv  occure  there  during  high  water.  The  bank  nearest  the  old  love 
ins  practically  in  the  same  position  as  when  the  new  loop  was  located. 
livar  to  Kmtucky  Landing.— In  this  reach.  Stations  2590  to  2790,  though  the  cai 
ince  1894  averages  some  600  feet,  the  change  in  the  last  year  has  been  praeticall 
During  the  summer  of  1899  the  upper  end  of  the  revetment,  which  was  prt 
A  by  a  deposit  of  sediment,  was  uncovereil  by  a  local  low-water  change  in  channe' 

I  Omitted. 
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bat  the  revetment  was  not  materially  damaged.    It  is  Y)eing covered  again  during  the 
higher  stages  that  have  occurred  this  spring. 

< .  Jenkins  to  Mound  Landing  Front.— The  levee  in  this  reach,  from  Stations  3120  to  3330 
and  below  to  Huntington,  a  total  distance  of  about  5  miles  by  river,  has  been  threateued 
for  some  years.    In  1897  the  crevasse  at  Stops  Landing  necessitated  the  constractian 
by  the  United  States  of  a  very  extensive  loop,  Stations  3218+70  to  3272+29.    In  the 
reports  of  1898  and  1899  will  be  found  a  description  of  this  levee,  the  difllculty  aris- 
ing from  its  sinking,  the  remedy,  etc.    During  the  paRt  season  the  levee  board  con- 
structed the  two  Jenkins  loops.    If  the  caving  in  thin  reach  does  not  become  more  exten- 
sive it  may  be  necessary  ana  a<ivisable  to  construct  one  or  two  more  short  temporary 
levees  in  the  next  few  years,  but  owing  to  the  very  poor  foundation  and  low  grouncl 
back  of  the  present  line,  should  the  caving  bei'ome  active  and  general  the  levee  wOl 
have  to  be  located  behind  Lake  Bolivar,  leaving  the  present  line  at  al)out  Station 
2550  and  joining  it  again  below  the  upper  end  of  the  Huntington  Short  Line,  which 
is  at  Station  3330-^-70,  and  throwing  out  a  large  section  of  country  (about  22  square 
miles)  now  protected.     It  is  not  prol)able  that  the  necessity  for  the  latter  location 
will  arise  for  two  or  three  years.    A  slight  change  in  the  direction  of  flow  and  the 
abandonment  by  the  main  current  of  the  river  of  the  narrow  chute  in  front  of  Eutaw 
Landing  would  solve  the  problem  very  effectively,  preventing  the  expenditure  of  a 
large  amount  of  money  on  the  back  line,  and  the  accompanying  land  damage  com- 
plications.   Between  Mound  Landing  and  Huntington  the  river  continues  to  approach 
the  old  line,  and  will  probably  destroy  its  continuity  before  the  end  of  another  high- 
water  season. 

MtUers  Bend. — ^The  distance  as  measured  out  on  the  old  levee,  Station  3851+80, 
shows  no  appreciable  caving  in  the  last  year. 

Bachelors  bend  Front. — In  this  bend,  from  the  angle  in  the  old  levee  opposite  the 
angle  at  Station  3916+18  to  the  head  of  the  (rreenville  revetment  at  Station  4120,  the 
change  since  1898  has  averaged  about  300  feet.  At  Station  4006,  the  nearest  point  of 
approach,  the  river  is  575  feet  from  the  levee,  and  the  change  in  two  years  has  been 
approximately  375  feet.  If  the  same  rate  of  caving  continues  at  this  point,  which  ii 
not  anticipated,  another  loop  will  have  to  be  constructed  in  less  than  two  years 
This  loop,  if  necessary  in  that  time,  ynW  probably  contain  about  150,000  cubic  yar<fc 
and  cost  about  $25,000.  Temporary  expedients  can  be  resorted  to  at  much  le^ 
expense. 

Longwood. — The  bank  along  this  front  from  Stations  1420  to  1530  is  caving  atm 
avera^  rate  of  about  250  feet  per  year  which,  if  continued,  will  necessitate  the  c<b- 
struction  of  a  new  loop  in  about  five  years. 

Leota  Loop,  Staiiom  SOOO  to  210S.— The  change  in  this  reach,  except  at  the  loimr 
end,  has  been  slight.  At  the  lower  end  about  200  feet  of  the  bank  has  been  swept 
away  in  the  last  year.  The  main  levee  is  still  1,700  feet  distant  from  the  nearest 
point  of  caving. 

Bend  of  Island  92. — ^The  bank  continues  to  cave  in  this  reach  from  Stations  2400  to 
2570.  As  well  as  can  be  determined  with  the  water  in  the  old  chute,  at  tJie  present 
time  the  nearest  point  of  caving  iH  a  little  less  than  1,500  feet  from  the  levee.  Ko 
trouble  is  anticipated  in  this  bend  for  some  years  to  come. 

Homochitto  to  Baleshed. — There  has  been  little  change  here.  The  bank  in  thti 
vicinity  of  the  small  Baleshed  Loop,  Station  3190,  has  l^n  watched  with  great  care 
during  the  year,  owing  to  its  close  proximity  to  the  levee  at  the  principal  point  of 
attack  of  the  current,  but  no  material  change  has  occurred.  It  is  very  probaole  that 
the  next  high  water  will  continue  to  build  the  Homochitto  Bar  down  until  it  reaches 
in  front  of  this  loop,  thus  solving  the  difficulty  at  this  point.  At  medium  stage,  ^ 
feet  on  the  Lake  Providence  gauge,  8  per  cent  of  the  river's  dischai^  is  througn  the 
Stack  Island  Chute,  but  I  do  not  anticipate  an  enlaivement  of  the  chute  in  the  near 
future  or  a  radical  change  in  river  conditions  (i.  e.,  by  cut-off  through  the  chute)  at 
any  time.  The  tendency  seems  to  be  rather  for  the  river  to  cut  off  the  head  of  Stack 
Island,  maintaining  its  present  direction  of  flow. 

Shipiand. — Along  the  Shipland  front  there  was  little  appreciable  change  last  sea- 
son and  none  is  anticipated. 

Fillers. — At  the  angle.  Station  3980,  it  is  difficult  to  foretell  what  will  happen  ui 
the  future.  The  material  of  which  the  bank  is  composed  at  this  point  is  very  hard, 
tenacious  buckshot  and  clay,  which  is  worn  away  by  the  action  of  the  current  very 
slowly.  In  the  "Island  No.  95  Reach ' '  above  and  from  Station  4000  to Shiloh  Land- 
ing (Station  4210)  below,  the  change  has  been  slight  the  past  year.  Should  the  pro- 
jecting point,  Station  3980,  be  cut  away,  a  loop  could  be  constructed" without  banquet 
that  would  last  for  a  few  years,  containing  about  65,000  cubic  yards,  for  about  $9,000. 
Owing  to  the  very  considerable  change  in  angle  at  Station  3980,  and  the  £EU2tthat  the 
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;o[*tUtck  is  directly  mt  that  ai^le,  a  snuUl  temponuylo 
tack  decidedly  coold  be  copatnicted  at  lew  expense, 
r  will  be  Deeded  nntil  after  anotber  high  wafer. 
'lemnrif  to  Warrtn  Oounty  line. — This  ia  a  continuous  i 
an  4726  to  6100,  by  way  of  present  river  channel,  near! 
ii«h  the  bank  ia  composed  u,  to  a  Krcat  extent,  sand,  a 
Dweet  atagee,  is  qnite  active,  and  Has  been  so  for  ovei 
onstniction  of  namerous  expensive  levees  in  that  time- 
be  levee  from  Stations  4880  to  4950  will  be  threatenec 
lied  in  my  report  last  year,  "It  is  not  a  great  distance 
~   ~hicb  dr«ina  a  large  section  of  country  directly  back 


if  the  levees  in  this  district,  unlese  an  ii 
ng  Bteelefi  Bayou  iato  Deer  Creek  or  some  other  channe 
tnaci ft  front, — The  bank  on  this  front  from  opposite 
h76  has  caved  slowly.  Since  1894  it  has  been  cut  ba 
over  500  feet,  leaving  a  benne  of  about  600  feet  betw 
Lst  year  the  change  has  been  slight.  Below  Brunswick 
!vee  is  away  from  the  river  and  not  exposed  at  any  poi 
)ugh  unforeseen  causes  may  produce  results  that  can  n 
imating  the  probable  change  in  bank  lines  in  the  distri 
'   ■  the 


cvmmDCTioii. 

3  ie«on  has  been  a  most  favorable  one  for  levee  const 
}wn  in  the  accompanying  table,  bas  been  far  below  the 
iled  to  prevent  the  completion  of  existing  contntcts 
i  has  been  flniehed,  nearly  all  on  contract  time,  Wi 
lette,  containing  76,331  cuoic  yards,  the  work  consia 
ng.  An  accompanying  table  gives  its  extent  and  locat 
ices.  Another  table '  eives  the  condition  of  the  entire 
me.  The  usual  methods  of  construction  by  wheel  si 
no  other  mechanical  contrivances  being  adopted  o 
g  the  preceding  season. 

ntingUm  ihort  Hne. — When  the  last  annual  report  was 
ne  was  completed  all  but  the  gap  at  Black  ^yon.  Tl 
and  Gontdnned  so  until  February  20,  when  by  agreeme 
.iaeolved,  and  the  work  of  closing  the  line  proceeded  i 
March  31.  The  decision  of  the  Bupreme  Court  was 
ling  the  constitutional  jurisdiction  of  the  land  comn 
ges  ouU><U  of  the  right  of  way,  and  the  justice  of  all 
re,  also  suataining  the  injunction.  On  receipt  of  the  deci 
:vee  board  agreed  to  summon  thecommiasionersand  hi 
u  above  stated,  the  injunction  was  dissolved, 
the  amount  of  damases  assessed  by  the  commiasiont 
fe  of  the  amount  soea  for  an  appeal  has  been  taken 
oes  not  in  any  way  affect  the  levee,  which  is  now  lab 

ore  dismissing  the  subject  of  this  short  line,  I  desire  t< 
'  last  report  to  the  eflect  that,  "While  the  damage  to 
int  and  property  holder  is  recognized,  the  ^reat  mnefi 
□t  lines  like  the  Huntington  short  line  ts  so  &ir-re 
be  very  great  lo  balance  it. 

ermanence,  and  economy  of  maintenance  and  fntur 
J  reasoDB  for  a  radical  departure  in  the  location  of  li 
>tit  r^ard  to  the  interest  of  riparian  owners,  for  whose 
ed,  but  having  in  view  the  necessitv,  at  all  times,  of  dt 
t  permanent  and  reliable  system  oi  levees  may  be  eo 
tamed  for  the  greater  benefit  of  the  many.  As  the  f 
^on  of  the  levee  Eystem,  new  lines  become  more  eipi 
tive  locations  will  surely  incur  expense  beyond  the  pa 
tion  of  the  Government  to  contract." 


ma  1900 801 
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Estimates  for  continued  construction. — The  following  estimates  give  the  work  to  be 
done  in  order  to  build  the  levees  in  the  district  to  sttuidard  section  and  a  grade  3  feet 
above  the  high  water  of  1897: 


StaUons. 


0-  100 

679-  700 

712-  728 

736-  749 

780-  809 

1146-1183 

1218-1286 

1286-1380 

1511-1644 

1650-1843 

2116-2320 

2S20-2520 

2520-2720 

2233-2413 

2850-2992 

2992-3121 

3149-3163 

3272-3331 

3331 

8408 

3492 

3562 

3562-3725 

8613-3852 

8725-3813 

8811-3916 

8081-^006 

4006-4129 

4129-4150 

4209^289 

200-  225 

225-  550 

550-  789 

976-1070 

1130-1346 

1346-1730 

1730-1977 

1977-2572 

2672-2730 

2730-2913 

2913-3054 

3054-8144 

3144-5585 

3144-3483 

3483-3980 

3980-5585 


Kind  of  work. 


Banquette. 


366L... 
376 L... 
376 L... 

377  L... 

378  L... 
392L...J.....do 

394L do 

395L..., 
398  L. . . . 
400L.... 
404  L. . . . 
416  L... 
417L.... 
415  L... 
420L.... 

432  L... 

433  L. . . . 

435  L.... 
486  L.... 

436  L.... 
436  L.... 
445  L... 
455  L. . . , 
459  L... 
458  L.... 
460L.... 
475 L... 

476  L 

477  L. 


Banquette  enlargement. 


478L.... do 

482  L...  J do 

485  L do 

490  L...' do 

495L...J do 

496  L do 

500  L. . . . 
505  L.... 
510 L.... 

630L 

532  L. . . . 
535  L.... 
537 L.... 

538  L 

540  L 

545 L.... 
555  L 


Banquette 

Banquette  enlargement 

Banquette  

Banquette  enlargement 

Enlargement 

Banquette  enlargement 

Banquette 

Banquette  enlargement 

Dike  old  levee  enlargement. 

Dike 

do 

Dike  old  levee  enlargement. 

Banquette  enlargemen 

Enlargement 

Banquette 

Banquette  enlargement 

Banquette 

Banquette  enlargement 

Banquette •. . 


Banquette  enlargement 
Banquette 

Banquette  enlargement 

Banquette 

Banduette  enlaigement 

Enlargement 

Banquette 

!do 


Yardage. 


40,000 

10,000 

6,000 
10,000 
10,000 
5,000 
30,000 
25.000 
48,000 
27,000 
100,000 
20.000 
60,000 
10,000 
15,000 
8,000 
15,000 
20,000 
8,O0d 
20,000 
150,000 
20,000 
15,000 
6.000 
4»000 
5,000 
6.00O 
5,00O 
8.000 
27,000 
35,000 
50,000 
85,OOf 
20,001 
120,000 
35,006 
85,006 
60,000 
10,001 
1,060.  OOB 
60.000 
110,000 
200,000 


2,580,000  cubic  yards,  at  15.5  cents =$399, 900. 

The  levee  board  funds  available  for  construction  during  the  coming  season  are,  as 
estimated  by  the  secretary  and  treasurer,  approximately  $150,000  and  $87,000,  the 
first  item  being  obtained  as  follows: 

Revenues: 

Ad  valorem  tax  and  acreage $140,000 

Cotton  tax 140,000 

$280, 000 

Fixed  annual  liabilities,  salaries,  interest  on  bonds,  etc 90,000 

Possible  land  damages 40,000 

130,000 

Balance  available  October,  1900 150,000 

The  second  item  was  obtained  in  compromise  of  a  back-tax  suit  from  the  Yazoo 
and  Mississippi  Valley  Railroad  Company.  The  total  amount  was  $125,000.  Of  this, 
$38, 000  was  paid  in  lawyers'  fees,  leaving  an  available  balance  of  $87, 000.  The  suit 
through  which  this  additional  fund  was  received  was  one  against  the  railroad,  as 
stated,  for  the  recovery  of  taxes  claimed  to  be  due  the  levee  board  on  lands  sold 
under  what  was  called' the  10-cent  asseaoment  levied  under  the  act  of  1866.  The 
sales  were  made  from  1867  to  1876,  and  the  amount  sued  for,  I  am  informed  bv  one 
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le  lawyere  for  the  pl&intiB.  wu  atxmt  $700,000,  the  exact  amount  beine  unc«r 
,  owing  to  lapse  ol  time,  change  in  title  due  to  purchaae,  occupation,  eubeequenl 
iletion,  etc. 

UD  informed  by  the  chief  enmneer  that  il  ie  the  purpose  of  the  levee  board  tc 
end  $125,000  of  the  aTailable  |2S7,000  in  the  near  future,  to  be  distributed 
roilmately  as  follows: 


„,   'Milabe- 
°°'-  ,low  Cairo. 

Kind  (rf  work. 

Yardii«e. 

■ 

i^Z 

^-Wl.... 

110,000 

(Ke,ooa 

r.i"i 

1 

t  hundred  and  five  thouaand  cubic  yards,  at  about  21  cents,  including  engineer- 

etc.,  =  $!26,000.' 

ducting  this  605,000  from  the  flnd  etatementj  there  remtuns  1,075,000  cubic 

8  to  be  placed,  and  the  neceeeary  repairs  to  existing  leve«e,  maintenance,  etc, 

e  covered  by  the  $112,000  levee  board  reserve,  and  other  fuuda  that  may  be 

ted  by  the  United  Stales. 

.  15}  cents  per  yard  the  $112,000  levee  board   reserve  should  put  up  about 

)00  cubic  yards,  leavinB  the  following  amount  necessary  to  bring  the  line  to 

lard  section  and  3  feet  aoove  the  1897  water: 

rasimately  1,253,000  cubic  yards,  at  16}  cents $194, 216 

itenance,  repairs,  etc.,  one  year 40,000 

eplace  probable  chaiwe  in  gT«de  for  sinkii^,  etc 10,000 

levees  during  season  1800-1901 10,200 

TotaL 264,415 

lis  includes  but  a  comparatively  small  amount  for  new  levees,  of  which  there 
IS  to  be  no  imminent  need  this  year,  though  it  is  impossible  to  tell  what  may  be 
loped  by  river  changes  iu  a  very  few  months.  The  present  indications  are  that 
iges  at  Baleshed  and  Fltlers  will  not  require  at  most  over  $10,200  for  temporary 
I,  and  Jenkins  Front  will  hardly  require  any  work  for  a  year. 

accordance  with  last  year's  report,  the  appruximat^^  ei^tiinale  for  the  6-foot 
e  for  the  entire  district  for  standard  levee  wjlh  banquette  was  21,500,000  cubic 
s.  Deducting  about  2,800,000  cubic  yards  for  work  during  the  year,  and  adding 
ible  yardage  for  sinking,  etc.,  of  100,000  cubic  yards,  this  estimate  becomes 
»,000, 

>  to  the  present  time  it  has  been  the  policy  of  the  commissioQ  to  complete  the 
»  in  this  district  to  3  feet  above  1897  water,  practically  with  standard  section, 
re  commencing  to  raise  the  line  to  the  ultimate  grade  of  6  feet  above  the  same 
m  or  reference  line.  In  the  former  estimate  dikes  or  spurs  have  been  Included, 
!  constructed  along  the  Huntington  Short  Line  at  stations  indicated.  The  hifth- 
r  slope  from  Stations  331*  to  3600  is  1.3  feet  per  mile,  a  drop  of  about  7  feet 
e  entire  distance.  The  current  induced  by  such  a  slope  will  be  very  destructive 
e  levee  unlees  deflected  and  kept  at  a  proper  distance  from  it. 


his  work  can  be  done  for  less  than  14  cents  per  yard,  but  as  I  have  been  informed 
le  president  and  the  chief  engineer  of  the  levee  board  that  the  $125,000  will  have 
ver  other  expenditures  not  included  in  this  report,  even  the  approximate  amount 
tiich  they  are  unable  to  state,  the  606,000  cubic  yards  at  21  cents  is  expected  to 
ide  all  these  additional  items, 
mitted. 
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eather  in  February,  1899,  when  much  of  the  BermudaBod  north  of  Rt 
1450)  waa  killed. 

d  put  in  by  contract  last  snmmer,  owin^  to  the  very  hot  and  dry  seaai 
and  it  has  been  necessary  Ui  replace  it  thia  year.  This  ie  being  doi 
labor,  obtained  on  the  farms  along  the  line  at  much  len  expense. 


eolnlion  of  the  Commission  to  the  effect ' '  That  the  levees  can  not  be 
1  proper  condition  when  used  as  roadways,"  etc.,  and  "that  no  fui 
orlevee construction  of  any  kind,  until  BatiMactorv  evidence  has  been  r« 

that  travel  and  other  detrimental  use  of  the  levee  has  ceased,"  et 
some  extent  salutary.  The  hoard  of  supervisor  have  met  and  it 
I  provided  roads  away  from  the  levee,  but  in  many  reaches  the  levee 
,  roadway,  and  hoKS  root  out  the  sod.  The  croea  fences  built  by  the 
ive  been  added  to  by  the  levee  board,  and  a  more  determined  ^ort  ii 

bring  the  people  living  behind  the  levee  to  understand  the  import 
eform  in  this  matter,  if  the  Government  is  to  aid  in  the  coDfltmcti 
mce  of  these  works  to  which  they  look  for  protection. 
:penditure  of  Government  funds  in  this  district  during  the  yew  is  gi 
an  accompanying  statement,'  the  aggregate  amonnle  being  as  follows 


»«0.„,. 

P 

M,1M.T« 

M2.M>.U 

itemenls,  drawings,  etc.,  aorompanying  this  report  are  as  followa: 
ent  of  expenditures.* 
ent  of  ramfall  during  year, 
ent  of  construction  details, 
ent  of  construction  by  levee  board, 
ent  of  condition  of  levee  at  present  time.' 
ent  of  repairs.' 
ent  of  sodding.' 
ent  of  weed  cutting.' 

of  bank  line  at  the  following  localities:  Australia,  Waxhaw,  Rivertoc 
[ins.  Bachelors  Bend,  Longwood,  Leota,  Island  02,  Baleshed,  Shiplan 
liiloh,  and  Albemarle  to  Brunswick. 

s'  of  the  district  to  accompany  report,  showing  high  water  of  1897, 
d  before  the  end  of  the  month. 

)ure,  respectfully,  H.  St  L.  Coerix, 

AttitlantEngi 

^HAB.    L.    POTTEB, 

Oorpt  of  Engineer!.  V.  8.  A. 


Btdn/aU  ai  GreenniU,  JftM.,  from  May  1,  1899,  to  May  1,  1900. 


January  ... 
February... 

I   March 

April 
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Mifgiiaippi  Rii'er  ti/iiem.—ThJa  begins  at  Coxtelln'M  (ihi,  on  Amos  Baviiu,  and  runs 
loDg  that  bayou  5  mile«;  thence  to  the  junction  of  Boik>'  Bayou  anil  Cypress  Creek, 
.5  initea;  thence  along  Cypretw  Creek  6.5  miles;  tliuni'e  aloiif!  the  Mississippi  River 
57.1  milee  to  the  lower  end  of  the  diMrict. 

The  total  yardage  in  the  district  May  1,  1S99,  woa  about  24,724,455  cubic  yards, 
lie  United  States  having  place<l  IS,282,416  cubic  yanls.  Duriii^  th«  past  year  there 
ave  been  added  to  the  line  about  1,553.373  cubic  yards  paid  for  by  tne  United 
tatee,  and  aliout  7*4,882  cubic  yards  paid  tor  by  the  local  iHtarcis  and  State  of  Loui- 
iaiia,  divided  as  (oUowb:  In  Arkansas,  828,134  cubic  yards  erei-l«d  by  the  United 
tatt«  and  364,564  cubic  vardi^  by  local  authorititv;  in  IjimiHiaiia,  725,23)4  cubic  yardu 
V  the  United  States  an^  420,318  by  local  authoritiw.  Total  contents  of  the  levect* 
j  date,  26,7ft5,«10  cubic  yardB. 

The  len^h  of  line  thrown  out  by  the  conetnu-tioii  of  new  loops  was  about  12,418 
«t,  containinf;  about  277,100  cubic  yards. 


At  the  close  of  the  annnal  report  iif  I8ft9  the  following  work  Has  under  coiitrai't; 


n  Arkansas: 

Stations  420-484 
Stations  520-606 
Stations  6O5-({30 
Stations   630-660 


In  I»uisiana: 

Stations  2411-2500  (5H2  R, ). 
Stations  2500-2601  (664  R.). 
Stations  2810-2931  (574  R.l. 
Statdone  2H31-;«31  (576  R.). 
Stations  ;1031-3118  (577  R.J. 
Stations  3118-3197  (57il  R.). 
Stations  3197-3277  (680  R.). 
Slationi.  3310-3328  (582  R.. 
Stations  332B-3428  (582  R.). 
Stations  4540-1551  (605  R. ). 


427  R.).' 

[429  R.). 
430  K.). 
[430  R.).i 
438  B.). 
Stations  1080-1200  (441  R.).' 
Stations  1200-1240  (442  B.). 
Stations  1780-1810  (466  R.). 
Stations  1810-1941  (466  R.j. 
Stations  1942-2047- (468  R,). 
Stations  2740-2850  (490  R. ). 
Stations  306.^3100  (496  R. ). 
Stations  3100-3160  (496  R. ). 
Stations  3400-3500  (505  R.). 
Stations  ;iW0-;!600   506  R.). 
Stations  3600-3700  (508  R.). 
The  suspension  of  work  on  the  above  three  contracta  and  tinal  failure  of  the  con- 
rat'tors  were  due  tj)  heavy  rains  that  continued  throughout  the  )<eason,  an<t  lo<'ations 
'hich  could  not  be  drained  except  at  prohibitory  cost.    Tbew  contracts  were  relet 
nd  completed  at  contract  price  with  retaine<l  j^ercentase  added. 
"■  -      ■-  -    ire  now  complete  except  Stations  1200-1240  {442  R.}. 


All  the  above 


n  Arkansas: 

Stations  0-6.'j5  (Ark.  K,)- 
Stations  2562-2740  (488  R. ). 
Stations  2850-3065  (491  R.). 
Stations  3186-3400  (498  R.) . 


All  the  above  contracts  ai 


•d  npmrrl  Jiilg  18,  1899. 

In  Louisiana; 

Stations  1679-1725  (545  R.). 
Stations  23HK-24I1  (562  R.l. 
Stations  3rii;(-;»40  691  B.  . 
Stations  4507-^540  (604  K.).* 
Stations  4561-4570  (605  R.).' 
Stations  4570-4619  (oai  R.).* 
complete  except  Stations  4670-4619  (605  R. ). 


'Let  August  31, 1897. 

>Let  November  23, 1896. 

'  Awarded  to  the  J.  S.  McTighe  B.  C.  &  1. 1.  Co.  August  11, 1897.  The  constant  rains 
liroughout  the  season  prevented  the  contractors  moving  on  Ihe  work.  These  con- 
nu-tx  were  relet  to  Maxwell  &  Nicholiion  at  an  advance  of  9  cents  per  cubic  yard  for 
lie  fonner,  and  11.5  ivnts  per  cubic  yard  for  the  latter  over  the  original  pru'e,  and 
1  addition  to  that  the  Fifth  Louisiana  Levee  district  paid  Maxwell  &  Nicholson 
3,000  for  drainaife.  This  was  eiven  as  a  lunip  sum  to  secure  drainage  without 
.irtber  claim  on  either  board  or  the  Government,  the  contractors  taking;  all  chances, 
'hib  sum,  however,  was  not  sufficient  to  secure  drainage,  inasmuch  as  the  bayou 
nmediately  behind  the  line  added  materially  to  the  cost.  These  (-ontracts  have 
een  completed. 

'Arrangement  was  made  under  this  contract  to  repair  the  sliding  mentioned  in  my 
nniial  refiort  of  1899  which  had  occurred  in  the  work  between  stations  4540  and 
551.  This  was  brought  up  togratleand  Filo])e  in  January,  1900,  and  is  still  staiidiiiK. 
lUt  it  is  thought  that  the  trouble  iimy  recur  in  case  Ihe  levee  should  become  aatui«te<l 
ly  a  high  water. 


OF  THB  CHIKF  OF   ENGINBKR6,  U.  8.  ABUT. 
Sid  opened  Jtdff  31,  1899. 

9e3a(640R.).>    Now  compleM. 

he  recwrdi  of  the  Wither  BnreMi'i  Annnal  Bcport  ior  1 
en  tftvorable  for  work  throughoat  the  Muon.  The  coi 
Out  of  a  lot&l  of  66  contncta  b;  local  boards,  State  aot 
tee,  only  two  remain  unfiaiBbed. 

nde  of  the  above  work  ia  3  feet  above  the  high  water 
e,  1  on  3. 

ys  or  Livan  with  airaRKNCB  to  ISO?  biqb  watsk. 

kaDsae  River  lystem,  13.88  milee: 
12.4  mil«fl  topped  to  2.S  feet  above  1897  hi^h  wat«r. 
3,  1.4S  milee  new  levee  3  feet  above  1897  high  water. 
Byetem,  83.3  milee,  Coetello'a  Gin  to  LouLnana  State  litH 
i  3  feet  above  1807  high  water, 
feet  above  1897  high  water, 
d  to  3  feet  above  1897  high  water, 
mquette. 
t)out  banquette. 

ngth  of  line  from  ArkaiuM  State  line  to  Bedford,  Ia.,  W 
»  above  1897  hish  water. 
;  above  1897  hign  water. 
it  above  1897  hieh  water. 
.  above  1897  hiah  water, 
above  1867  high  water. 

lanquptte  with  grade  generally  6  feet  below  high  water  o! 
lo  banquette. 

rk  waH  done  under  the  Buperviaion  of  the  Dnited  States, 
ftsin,  Chicot  (^unty,  Deeha  County,  and  Bed  Fork  Levee 
)  (Arkansaa  Kiver)  let  January  IS,  1899. 
1  ( Arkaneae  River]  let  August  18,  1899. 
i  (Arkansas  River)  let  August  18,  1899.    Part  of  the  coe 
;  to  $10,182.40,  was  paid  by  the  United  States. 
ave  been  completed. 

for  the  above  three  contracts,  at  a  joint  meeting  of  the  Ri 
cot  County,  and  Tensas  Basin  Levee  boards,  a  reeolul 
ig  $11,000  annually  for  three  consecutive  year*,  beginn 
eni  meeting  of  said  boards  it  was  thought  best  Xa  apply 
I,  at  once  in  extending  the  levee  acroee  a  low  depreesion  t 
y  reducing  the  flood  discharge  between  the  ArkanMB  ani 
18.  This  amount,  (33,000,  and  the  Government  allot 
t  total  of  $43,182.40,  extended  the  levee  7,800  linear  feet  ti 
lent  also  topped  the  line  from  Btations  0  to  666  at  a  coel 
.66. 

D  I  wish  to  call  your  attention  to  the  fact  that  the  comtHDc 
are  not  sufficient  to  close  this  ^p  in  the  near  future.  ' 
ly  the  Miasieeippi  River  Commission  being  disposed  to  ai 
re  available  from  future  allotments.     (See  tabulated  etab 

0.— The  maximum  Btage  up  \a  this  date  has  been  ezcet 
ArkansBB  City  showing,  on  March  24,  39,2;  at  Greenvilli 
re  only  two  records  of  lower  water  at  Arkansas  City  sii 
ling  1889  (June  30),  36.30.  and  1895  (April  1),  32.5;  andi 
rds  of  lower  water  since  1844,  these  being  in  1889  (July  1 
1),  27.7. 

warded  to  Ernest  Hyner  at  an  informal  letting,  but  the  c( 
ith  the  speciflcations  in  regard  to  time  of  completion, 
ree  district  agreeing  to  pay  the  diSerence  in  pnce,  68,0 
Goff  &  McT^he,  same  costing  $3,461.32. 
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the  m»»iinnni  gMige  rMdingi  mn  given  for  1897,  1898,  1899,  and  1900; 
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jifomution  renrding  aeepage,  high-water  protaction,  flood  kreaa,  ete.,  duv  be 
allied  from  1899  reput,  there  being  no  additional  data,  ae  there  has  been  no  high 
ter  BO  far  Id  1900. 

'idalitm  of  Arktamu  Bxcer  and  JWtmMmn  Rwer  Levee  tMemt. — The  Arkansas  River 
eea  extend  from  a  point  about  12  milee  below  Pine  BluH  to  a  point  about  13.88 
lea  below  Red  Pork,  making  about  71  miles  of  continuoua  levee,  and  having  a  sap 
iween  the  present  terminue  and  the  MiseiaBippi  River  iyetem  of  about  6.83  miles, 
e  levees  from  Fine  Bluff  to  Red  Fork  have  been  built  and  maintained  by  the  local 
horities.  They  are  intended  to  protect  the  countr]^  along  the  southern  bank  of 
:  Arkansas  River.  While  the  country  alons  the  entire  length  of  the  line  is  in  a 
h  state  of  cultivation,  very  fertile,  and  well  improved,  the  revennee  derived  for 
ee  ptuposes  are  very  mewer,  the  only  levy  for  this  purpose  being  5  mills  on 
Ity  m  Jefferson  and  Xincom  and  10  mills  in  Desha  County,  bein^  annually  abont 
OdO  in  liucoln  County,  which  has  20  miles  of  levee  front.  This  sum  is  entirely 
dequate  for  the  necessary  improvements  of  the  levees,  and  is  usually  wasted  in 
es  of  emergency. 

>n  a  reconnaiaeance  of  this  line  it  was  found  that  the  levees  had  generally  been 
y  inadvertently  located,  and  constructed  with  a  very  weak  section,  without  anv 
iparation  of  btue.  This  was,  of  course,  due  in  part  to  scarcity  of  funds,  whicn 
old  not  admit  of  any  expenditures  except  for  the  piling  up  of  earth.  In  order  to 
ke  this  country  secure  from  such  floods  as  have  been  experienced  in  the  past  it  is 
imated  ttiat  it  wonld  be  necewary  to  abandon  about  60  per  cent  of  the  existing 
ee  line,  bnild  ap  on  new  locations,  and  raise  the  entire  system,  with  standard 
tion^  about  2  feet  above  the  present  grade,  which  would  be  piactically  3  feet  above 
or  highest  known  water,  which  womd  require: 

Cubic  yudi. 

renlanement 451,100 

rnewtevee 1,086,000 

rmtick  ditch,  stump  boles,  etc 322,900 

Total 1,860,000 

rhis  wonld  cost  9200,000. 

rhis  amount,  properly  expended,  would  insure  a  good  and  substantial  levee  system 

m  the  present  terminus  in  Jefierson  County  to  Red  Fork,  in  Deeha  County. 

fhe  13.88  miles  of  levee  from  Red  Fork  down  to  the  present  terminus  have  been 

lit  by  the  United  States  (the  local  boards  furnishing  some  funds,  itemized  else- 

ere)  with  standard  section  without  banquette. 

•>om  Stations  0  to  666  was  built  in  1894  to  1696  to  grade  of  4i  feet  above  high 

ter  of  1B93.    From  Stations  656  to  733  was  bnilt  to  the  grade  of  3  feet  above 

;h  water  of  1897. 

rhe  district  below  the  Amos  Bayou  line  is  subject  to  overflow  from  the  water  that 

f  IB  this  gap  and  flows  around  the  head  of  tlie  Mississippi  River  system  at  Costello's 

i;  and  t£e  country  above  the  Amos  Bayou  line  is  subject  to  overflow  by  flood 

ter  flowing  in  and  backing  up  behind  the  Arkansas  Biver  levees,  inundating  a 

it  area  of  fertile,  timbered  soil. 

rhe  area  subject  to  overflow  from  the  above  cause  can  be  very  materially  reduced 

extending  tne  Arkansas  River  levees  from  the  present  terminus  to  some  point  on 

presB  Creek,  or  by  extending  them  to  a  point  on  Cypress  Creek  near  tjie  Bc^gy 

you  Crossii^,  opposite  Station  81  of  the  main  line. 

the  overflow  oi  the  lower  part  of  the  district  by  the  flow  around  the  Amos  Bayou 

e  could  be  prevented  by  extending  the  Amos  Bayou  line  to  hioh  ground,  soine- 

n^  like  10  miles  from  the  present  terminus.    This  levee  would  average  about  6 

t  in  height,  and  would  require  about  600,000  cubic  yards.    Or,  it  may  be  entirely 

riated  by  connecting  the  Arkansas  Biver  levees  with  the  Miasisnppi  Kver  levees 
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[t  is  probable,  onleM  the  revetmeat  ia  extended  this  season,  that  the  lower  end  of 
B  new  Elton  Loop  will  be  endangered  within  the  next  year  or  two. 
mUou  Point  {eSS-S7B S.) .—The  blue  print  of  tlilB  point,  Bhowing  the  location  of 
d  shore  line  from  time  to  time  since  1882  and  the  levee  loo)i«  that  have  been  built 
d  lost  thereby,  gives  aa  idea  of  the  enormous  eipenditurea  that  have  been  virtu- 
y  wasted  in  the  twnpor«ry  work.  The  cavint;  continues  to  such  aji  extent  and 
e  levee  is  so  much  enaangered  that  a  new  levee  will  be  absolutely  neoeecary  this 
ison,  and  it  is  proposed  and  recommended,  in  order  to  obtain  somelhing  like  per- 


TI'C  G 


prot___ 

[Id  one  of  the  two  lines  indicated  on  the  (irint, 

lid  probably  stand  for  some  eight  o 


le),  which  in  located  about 


Line  A  C  G  (loop  from  Stations  2466  to  2717,  i 

100  feet  back  from  the  present  shore  line,  woui    , 

I  years,  but  there  is  nothing  to  indicate  that  thiscaving  will  not  (Xintinue  until  this 

int  has  assomed  a  shape  similar  to  that  of  Leland,  Carter's,  and  Ashbrook  necks, 

d  in  that  case  it  woula  be  destroyed.    This  line  would  throw  out  about  2,lS-tacre8 

d  would  increase  the  present  line  about  It  miles.     Estimated  yardase  listed  below. 

ne  ACD  (short  line  from  Stations  2466  to  2927,  present  line)  would  give  greater 

rmanency  and  decrease  the  length  of  the  present  levee  about  4  miles,  but  would 

row  out  about  4,416  acres  of  laud.     The  nrst  line  will  probably  be  adopted  on 

i^ount  of  local  interests. 

Oatnn  T(eU  (SSS  R.  ]  .—Caving  continues  at  this  point.    Opposite  Station  3.^60  it  is 

thin  750  feet  of  the  levee,  which,  according  to  the  rate  of  caving  indicated,  might 

ssibly  stand  for  a  couple  of  years  yet;  but  the  safest  plan  would  De  to  bulla  a  loop 

LB  season  if  possible.     A  proposed  loop,  which  is  recommended,  is  indicated  on  the 

le  print'    Estimated  yardf^je  listed  below. 

Dwkport  (690  R.). — Tbe  cavine  along  thisfront,  while  it  has  been  general,  has  not 

en  very  rapid,  and  it  is  probable  that  the  line  indicated  will  not  M  requireil  this 

ison.    Estimated  yardage  listed  below. 

Biggt  [604  R.). — Caving  continues  in  this  bend  and  is  getting  dangerously  close  to 

3  levee  at  Stations  4397  to  4420,  and  it  is  urgently  necesaary  to  construct  a  loop  at 

IB  point  this  season.     A  proposed  line  is  indicated  on  the  blue  print,' and  some- 

ing  approximating  that  location  is  recommended.     Estimated   yardage  Ih  listed 

YoungtPoinl  to  Palmyra  Lake  {B9^-€S0  R.). — A  survey  has  been  made  f  rem  a  point 
ar  Youngs  Point,  Station  4011,  to  New  Carthage,  Station  425  of  the  Fourth  dis- 
ct  enumeration,  running  practicallv  straight  and  cutting  out  20,534  acres  of  land, 
lis  line  is  about  49,200  feet  in  length  and  would  contain  for  levee,  Imnquetlc.  muck 
tch,  and  stumpholes  3,451,336  cubic  yards  and  would  shorten  the  now  existing 
le  of  levee  64,200  feet.  If  such  a  line  could  be  built,  it  would  i^liniinate  the  dan- 
re  and  difficulties  of  maintaining  the  levees  along  the  caving  bank  above  Delta 
>int  and  around  the  Bedford  bend  below. 


IbHe  of  work  probably  required  within  the  next  three  yean. 

BUtlOIU. 

Ulles  be- 
low C»lio. 

Coble  r»rd*  in— 

Rematka. 

306;  MS 
1,890,064 
176.018 
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3C,500  '       321,690 

mItoo  ;     s«:m3 

l»6.flOO  ,     l,ftM,fl64 
38,700  1       M0.000 

t.ucc«  Loop, 
iFor  Ihe  Decenitlea  ol  ibeM  9ee  IHW 

aiattoim  2792-2717,  present  Une. 

ffiZSaSESSilSl; 

ToUl... 

S.1W.1» 

416,023  -    3.«13,162 

Of  the  above  the  following  i 

B  necessary  the  coming 

oaon: 

StatlDiu. 

,S'SX. 

C.„,„«.,n- 

™,. 

BanquelW. 

!Sg;:::: 

«MR 

1,390,  DM 
176,018 
301,800 

.18,700 

i,5(t\eM 

1,SM,882 

261, 7B6 

,118,177  cubic  ju6m,  at  U  cenU  -  |S3R,90e.BZ. 
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IN  LOQIBUMA. 
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ivrtgo  coat  of  work,  17  cents  per  cubic  jrard. 
<a  per  cent  sdded  for  continfienciee. 

3TE.— These  two  t&blea  do  not  include  the  work  required  to  put  the  ayitem  from 
Fork  to  Piae  BloS,  on  the  Arkaneu  River,  to  the  respective  graidee,  which 
i  will  be  necc—ry  for  the  complete  protectloii  of  the  Upper  and  Lower  Teiuaa 
•icts. 


ioaion  and  enlargement  ArkkiuM  River  leveea 3,980,063 

anaas,  main  line 9,061,476 

isiana 9,185,103 

Total  cubic  yarda ; 22,196.642 

ilcort M,  763, 803. 67 

mch  mark*. — This  matter  has  not  received  the  attention  it  deeervee.  Stone 
;he8  similar  to  those  used  by  the  Miseiseippi  Biver  Commiseion  should  be  placed 
7  5,000  feet  along  the  line  of  the  levees,  at  a  safe  distance  on  the  land  ride. 
K  can  be  placed  in  position  for  about  (2.50  each,  and  would  be  of  a  permanent 
'acter.  It  is  claimed  by  some  that  the  present  line  has  not  a  location  sufficiently 
aanent  to  justify  said  expense,  but  this  is  hardly  true,  inaamuch  as  the  location 
)  better,  to  my  mind,  than  it  was  fifteen  years  a^o.  The  benches  conld  be  moved 
nd  with  little  expense  where  threatened  by  caving  banks. 

be  marking  of  every  5,000-foot  station,  which  was  first  done  in  Arkansas  and  if 
'  being  generally  adopted,  by  placing  a  post  4  feet  long  on  the  land-dde  slop« 
at  3  feet  out  from  the  crown  edge,  numbered  on  oppoeite  sides  for  convenience  oj 
lection,  and  especially  for  tht:  engineer  officer  in  charge,  who  is  removed  every 
«  or  four  years,  as  well  as  for  me  information  of  contractor  in  looking  ovei 
jrtised  work,  seems  to  be  generally  approved. 

mirmge. — This  important  subject  is  relerred  to  in  Annual  Report  of  1890.  It  Beemi 
le  that  this  matter  is  of  sufficient  importance  to  warrant  the  takii^  up  of  a  section, 
20  miles  of  levee,  making  the  neceseary  surveys,  and  providing  means  by  which 
stem  can  be  f^ven  a  pnctical  trial.  This  would^  with  small  expense,  demonstntt 
advisability  of  the  scheme,  and  from  the  data,  if  the  system  be  found  practicable, 
stimale  can  be  made  for  the  entire  district  The  levees  constructed  to  the  last 
le  established  by  the  Commission  will  so  increase  the  hydrostatic  pressure  during 
xtreme  flood  of  long  duration  that  the  countrv  will  be  inundated  from  seepage 
learly  or  quite  a  mile  tack  from  the  levee,  Tne  benefits  that  a  system  of  drain- 
would  afford  adjacent  property  would  be  an  inducement  to  the  planters  to  pro- 
)  the  right  of  way,  and  probably  share  the  cost  of  construction.  The  beet  planten 
thoroughly  in  favor  of  making  an  exhaustive  test  of  an  experimental  section. 
'are  waih. — The  erosive  action  of  the  waves  on  the  slope  of  the  levee  during  heavy 
ontinued  winds  in  time  of  flood  is  a  source  of  great  care  and  expense  and  fre- 
itly  of  serious  apprehension  tor  the  safety  of  the  levees.  In  tact,  a  few  crevasea 
s  been  attributed  directly  to  this  cause  by  such  eminent  eninueera  as  Mai.  William 
ling,  M.  A.  Soc.  C.  E. 

his  trouble  is  not  experienced  where  the  levees  are  located  through  timber  oi 
;re  there  is  a  strip  of  brush  or  timber  int^ening  between  the  levee  and  the  river, 
irge  percentage  of  the  levee  line,  however,  is  located  through  fields  that  open  oi 
river  and  in  time  of  flood  give  a  clear  expanse  of  water  stretching  away  irom  i 
0  miles  subject  to  the  unobstructed  action  of  the  winds.  The  effect  of  wave  wash 
lost  strongly  felt  on  enlargement  or  new  levees,  such  work  being  usually  sodded 
Lte  in  the  season  that  the  grass  can  not  acquire  a  sufficient  growth  to  protect  the 
osed  surface,  where  it  is  sometimes  known  in  cases  of  enlargement  to  cut  intc 
original  slope  of  the  levee  and  remove  all  of  the  new  material  from  the  point  ol 
ck  to  the  crest  of  the  flood  water.  Where  the  waves  attack  the  slope,  which  ii 
Uly  3  to  1,  they  will  make  a  water  slope  of  probablv  5  or  6  to  1,  which,  running 
er  the  lesser  slope  on  diverging  planee,  very  rapidly  increases  the  amouat  ol 
erial  displaced  as  the  action  progreesM. 
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i  that  no  GoTemmeat  funds  would  be  allotted  for  the  improvement  of  the  levee 
re  they  fire  used  as  a  public  highway.  This  has  had  a  very  wholesome  effe<'t  o 
levee  boarda  as  well  ae  on  the  ([eneral  public.  Strong  efforts  are  being  made  b 
lifferent  boards  to  provide  for  roads  that  up  to  that  Ume  had  been  on  the  bar 
There  are  some  places,  however,  where  it  would  be  impracticable  to  get 
location  within  a  reasonable  cost;  for  instance,  such  places  as  the  Fulton  Lak 
«.  where  the  Bwamp  water  stande  along  the  back  slope,  while  the  river  wal« 
along  the  front.  There  are  many  similar  places  along  the  line  of  the  levee, 
lief  Engineer  Dabney,  who  might  be  termed  a  regular  "  crusader"  against  an 
all  depretlators  against  the  levee  interests,  sums  the  matter  up  as  follows: 
inother  incidenlal  function  of  the  banquette  is  to  afford  a  place  for  the  publi 
over  such  ground  ae  would  otherwise  be  impracticable  for  such  use.  Whil 
would  appear  to  be  aside  from  the  proper  use  of  the  banquette,  there  is  a  goo 
>n  for  it,  and  that  is  that  throughout  most  of  the  extent  of  our  levee  line  th 
ic  has  a  vested  right  in  the  very  ground  that  is  covered  b^  the  banquette,  and  w 
:  either  allow  the  useof  the  banquette  for  road  purposes  in  such  cases  or  provid 
ad  elsewhere,  which  latter  alternative  is  in  many  cases  impracticable  will 
inable  cost. 
am  disposed  to  regard  the  presence  of  roadways  in  close  proximity  to  the  bas 
le  levee  as  an  unmixed  evil,  and  had  a  purpose  at  one  time  to  enter  a  determine 
ide  against  it,  but  up3n  some  investigation  I  found  that  the  burden  of  providin 
r  roads,  which  would  devolve  upon  the  levee  interests,  would-  entail  so  great 
as  to  preclude  the  scheme.  I  have  therefore  yielded  to  the  unavoidable  and  cor 
part  of  every  banquette  for  use  as  a  roadway,  taking  the  precaution  to  fence  ol 
^t  of  its  width  next  to  the  levee  slope  and  permitting  the  public  to  use  th 
lining  25  feet  for  a  roadway.  The  building  and  maintaining  of  the  fence  are  i: 
'.  cases  done  by  the  local  authorities  as  a  condition  to  concession." 
ajor  Dabney  has,  in  my  opinion,  arrived  at  a  verv  good  solution  of  the  matte: 
liiu  district  has  the  advantage  over  tliis  one  of  naving  banquettes  with  40-foc 
ns,  where  ours  have  only  20- foot  crowns.  There  aresome  very  good  advantage 
'  derived  from  having  public  roads  along  the  line  of  levee.  It  simplifies  ani 
ilales  general  inspection  and  weed  cutting  (which  latter  should  be  done  twice 
I.  and,  in  fact,  all  work  pertaining  to  the  construction  and  maintenance  of  th 
e  (tyatem.  and  there  can  be  but  very  little  harm  to  come  from  them,  even  wher 
areontnebanquette,  except  in  time  of  flood,  when  the  banquette  has  becomesal 
ed  by  seepage,  and  at  eucb  time  its  use  as  roadway  should  undoubtedly  b 
>atinued. 

jmoge  by  horn. — Strong  efforts  are  being  made  ^oerally  by  the  local  authoritie 
revent  trie  levees  being  damaged  by  the  rooting  of  hogs,  and  in  all  instancF 
re  they  are  found  on  or  in  close  proximity  to  the  levee  they  are  summaril, 
d,  unless  their  rooting  apparatus  have  been  permanently  disabled. 
(orimit  leHingf. — The  practice  of  letting  con tiacts  tor  levee  construction  with oi: 
iring  contractor  to  give  bond  to  insure  completion  of  same  within  the  agreei 
,  which  practice  has  been  pretty  generally  followed  in  this  district  for  the  Xas 
vears,  has  not  proven  very  satisfactory.  It  encourages  carelessness  on  the  pat 
fdders,  and  it  has  not  infrequently  occurred  that  contractors,  owing  to  shar 
[lelition,  would  bid  without  proper  knowledge  of  the  work  at  such  a  low  figur 
they  would  afterwards  abandon  the  work  after  the  contract  had  been  awaMw 
em,  thus  entailing  upon  the  Government  the  expense  and  delay  of  readvertisin 
reletting  the  same. 

hink  the  safest  plan  is  lo  require  a  certified  check  with  each  bid  to  insure  th 
ution  of  the  contract,  with  a  good  and  sufficient  txtnd  that  will  induce  an  bonee 
lart  of  the  contractor  to  comply  with  hia  contract. 
the  leree  boatdt. — The  regular  annual  incomes  of  the  levee  boards  fo 

■  purposes  are  as  follows: 

Fork  levee  board  (about)  $3,50 

la  County  levee  board  (about) 3,50 

ot  County  levee  boanl  (about) 13,00 

as  Basin  levee  board  (about) 15,30 

I  Louisiana  Levee  district  (about) 188,  tX) 

Total 173,30 

addition  to  this  there  is  about  a  quarter  of  a  million  from  the  Slate  at  larg 
lisiana)  to  be  distributed  among  the  several  districts  in  Louisiana  and  frequentl 
sist  the  boards  in  Arkansas,  and  the  Tensas  Basin  levee  board  anuually  expeni 

■  entire  fund  on  the  Arkansas  leveee.    The  Louisiana  districts  have  issued  nearl; 


tofihe 
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P.  UUaiwell... 


'.  M.BnIai 

'.  j'.Be'ntfty  ACo'.! 


it    i 


t  Se7  wheelhMcowa. 


ipectfuUy  Bubmitted. 


MiHs.,  May  1,  1900. 

ami  of  work  done  in  Ihe  Uppff  Tentat  Levee  dixhict  in  ATkaima  and  Louigiana  by 
Red  Fork,  Ik*ha  Ccnattu,  Chicot  Qmnty,  Teiaiu  Sadn,  and  Fiph  Louitiana  levee 
■riis  and  the  State  of  Louuiana,  from  May  1,  1899,  to  May  I,  iSOO. 

WORE  DON8  IN  ABKANBAS. 
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o6,Ml 

140,808 

9,90! 
B,8S6 

14, 099.  M 

8  680-707,  ArkBDSu  RlvBi; 

(■TOT-Tae,  ArkauMB  River: 

1073  20 

8  345-420,  677-710  785-798.  798^,  i(l4Ck-ib8b': 

28,7(tt.31 
2«7*W 

sSiSSa-JS"^'- 

■□eous  eipenaei  Id  Chicot  County: 

S64,G64 

alodudea  KiO.TO  extra  work  and  danuget. 
WORK  DONE  IN  LODISIASA. 


md  Flllli  Loulsluia  1 


120,818      I 


BUG  1900 305 
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Red  Fork  lev«e  botrd 

Deabs  County  levee  board 

ChlcolCouDtv  letce  board 

TeDMS  Buin  leree  boaid 

8Ule  uid  Flflh  Louisiana  levee  board... 


'elbeRed  Pork  levee  board  placed  above  Red  Fork... 


Eutlona.      below 


coiutructlon  1882  to  i 
mructloD  Hay 


McQuldeni  Roach... 
HclnlyreAHowanl.. 
Arnold  4  DeOsrU.... 


H.P.  ^t^Iklns.. 
J.  H.McTighe... 


J.B.LewlB.. 

do 

T.Mike 


JohnCMclatrre.. 

BenTalk-y 

H.F.Watklns 


Arnold&Co 

do 

J.AA.Wynn 

HiK^dden  ARoacb.. 


rlsl'icrowV. 
ASlnnBeil!! 


I.ISM,  to  U&y  1,1900... 
to  May  1,1900 


HUh-waler  proteellon,  repairs,  and  engineering  ei 

Snaesl^to  May  1,1899 
I'Waler  protection,  repaint,  and  engineering  ei 
pensM  May  1.1«99,U)  May  1,1900 


lion,  repairs  and  engi- 


6  In  laM  year's  report  tl 


x  paid,  amounting  to 


EHDIX  T  T — RBPOBT  OF  HISSISSIPPI  RIVER  COHH188ION. 


on. 

UllH 

Conmctor. 

yardi". 

' 

130R 

si 

ll 

ill 
ll 

Ark.  II 

M) 

5M 
57» 

i 

606R 

60GR 

ie.as2,«e 

J«2.fl 

1^230 

JOi 

.-1      J.M.whiieJim 

Z!,G33 

nil 

Robert  John*™ 

la 

1»7,1M 

.;! 

1962 

>2,Me 

82,875 

;^ 

J.B.Lewis 

Loobdua; 

7«,7« 

1! 

17G,M0 

48;  428 

24,  est 

B8,988 

708,857  1        1! 
1,450,698           21 

Tot*l  oonstniotlon  M«.J  1,  IBM,  lo  May  1,  leoo . . . 

19.738,014  1     8,2} 

TC 

'&SSi;Tia?»K'f.5!.'.''."?°"'^.!":. 

3,M 

nntal  lUbillUw  paid  and  Incladed  In  above  ai 
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Financial  statement. 


Balance  unexpended  June  30, 1889 *« 

Allotted  during  current  flac&l  year 40,  C 

40,6 

Expended  to  Jime  30,  1900 33,  E 

Balance  unexpended  June  30, 1000  (in  hand  and  available) 7,  1 

Expenditures  apportioned: 

Material  tor  conetrucUon - : 16,  f 

labor  on  conHtruction 12,  t 

CoHt  and  tare  of  plant,  oatflt,  and  supplies 

Towa)i;e  and  steamer  eipenaea ■ 1,( 

Administration  and  office  expenses t 

SubsiHtence 2,  J 


Amount  that  can  be  profitably  expended  during  fiscal  year  euding  June 


(IRJCEKVILLR,    MIPS. 

Balance  unexpended  June  30, 1890 $• 

Allotted  during  current  fiscal  year 76,  ( 

76,' 

Expended  U>  June  30, 1900 47,  ( 

Balance  unexpended  June  30, 1900 28, ; 

In  Treasury 25,1 

In  hand 3,; 

Available  balance 28, ! 

Expendituree  apportioned: 

Construction  of  bargee 16, '. 

Material  for  mattrete  construction 11, 1 

Labor  on  construction 11,1 

Cost  and  care  of  plant,  outfit,  and  repairs 4, ' 

Towage  and  steamer  expenses 2, ! 

Administration  and  office  expenses 1,< 

Subsistence ! 


Amounttbst  canbe  profitably  expended  during  fiscal  year  ending  June 
30,1902 


Balance  unexpended  June  30,  18 
Allotted  during  current  fiscal  yei 


Expended  to  June  30,  1000 

Balance  tuexpended  June  30,  1900  (in  band  and  available) . . 


f 
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Expenditures  apportioned: 

Material  for  construction : $32, 803. 85 

Labor  on  construction 17, 844. 53 

Cost  and  care  of  plant,  repairs,  and  outfit 1, 527. 23 

Towage  and  steamer  expenses 1, 733. 05 

Administration  and  office  expenses 1, 625. 49 

Subsistence 5,337.79 

60, 871. 94 

Amount  that  can  be  profitably  expended  during  fiscal  year  ending  June 
30,1902 240,000.00 

DELTA    POINT. 

Bilance  unexpended  June  30,  1899 $40,662.51 

Eipended  to  June  30, 1900 40,662.51 

Eipenditures  apportioned: 

Material  for  construction 23, 857. 88 

Labor  on  construction 9, 618. 95 

Cost  and  care  of  plant,  repairs,  and  outfit 1, 288. 49 

Towage  and  steamer  expenses 2, 682. 60 

Administration  and  ofl^ce  expenses 683. 02 

Subsistence 2, 531. 57 

•  '  40, 662. 51 

Amount  that  can  be  profitably  expended  during  fiscal  year  ending  June 
90,1902 120,000.00 

LOWER   YAZOO   LEVEE   DISTRICT. 

Balance  unexpended  June  30, 1899 $107,720.21 

Allotted  during  current  fiscal  year 247,000.00 

354  720. 21 
Eipended  to  June  30, 1900 33?',  171. 42 

Balance  unexpended  June  30,  1900 17,548.79 

laTreasury 12,298.50 

Iflhand 5,250.29 

17, 548.  79 
Anount  covered  by  existing  contracts  and  liabilities 5, 548. 79 

Available  balance  June  30,  1900 12,000.00 

Eipenditures  apportioned: 

Levee  construction 300, 309. 97 

Engineering  and  office  expenses,  high- water  protection,  and  repairs.      36, 861. 45 

337, 171. 42 

Atount  that  can  be  profitably  expended  during  fiscal  year  ending  June 
10,1902 300,000.00 

UPPER  TENSAS   LEVEE   DISTRICT. 

Balance  unexpended  June  30,  1899 $141,495.46 

Albtted  during  current  fiscal  year 197,600.00 

339, 095.  46 
Ex|)ended  during  current  fiscal  year 302, 506. 04 

Balance  unexpended  June  30,  1900 36,589.42 


' 


f 


i    I 


I 


t    I 


;» 


L 


'! 


i 
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In  TreaHury 1 

In  hand .' 

Amount  covered  by  ezia'ing  contracts  andlii^litiM 

Available  balance  June  30,  1900 

GxpenditnrM  apportioDed: 

Levee  congtmction 1 

Engineemig  and  office  expenses,  high-water  protection,  andrepaira. 


Amount  that  can  be  profitably  expended  during  flecal  year  ending  June 
30.1902 


Allotted  during  fiscal  year  ending  June  30,  1900., 

Expended  during  current  &Bcal  year 

Balance  unexpended  June  30,  1900  (in  hand  and  available)  . 

Expenditures  apportioned: 

Pay  TOlia •... 

Material  and  stationerv 

Administmtion  and  office  expense 

Subsistence 


Amount  that  can  be  profitably  expended  dtirioK  fiscal  year  ending  June 


Balance  unexpended  June  30,  1809  . 

Allotted  during  current  flecal  year.. 


Expended  to  June  30,  1900 

Balance  unexpended  June  30,  1900 

On  hand  and  covered  by  outstanding  liabilities. . 

Expenditures  apportioned; 

Construction  of  bargee 

Material  for  repairs,  outfit,  and  supplies 

Labor  on  repairs  and  care  of  plant 

Administration  and  office  expense 

Subsistence ." 


Amonnt  that  can  be  profitably  expended  during  fiscal  year  ending  Jui 
30,1902 


D  DISTRICT. 
MISSISSIPPI  RIVER. 


8 


rcnaijT^  fo  Surveys  of  /S9z  -/«** 

la»-*-/9oo   shQf^/}  thus. 

^,  fe  miles  below  Cairo. 

indicated  t^us  


Jncticate  stafioni  of  laofett. 


ANNUAL         f^EPOffT         MAY   2/,    I900 
CAPT    OF    CN^RS. 


»'-4y 


Bng  56  2 
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.0. 

Name  of  bidder. 

Sl«tloti 
(4WL.). 

swoon 
(51&L.). 

Stallon 

2200  to 

aaoo 

(6WL.). 

2300™ 
(SIT  L.). 

SlKdon 
2400  to 

(527  L.). 

(629  L.). 

IS 

(630. 

ttnu. 

Onta. 

OnU. 

?^7ft 

C^ 

Onli. 

On 

fS"iSw€:"r: 

23.  B7 

■M.n 

22 

1 

6,87 

L 

3.6 

is! 

9.9 

18 

Ifl 

26' 

T 

9.9 

IT 

MoC.dden*Bo«Ph 

r. 

IB.  ft 

1 

m;!" 

27.  ft 

18.  ft 

i!:!. 

;;:!> 

Chaii.T.Worthlnglon.... 

aU.9» 

ift.eft 

al4:26 

a\i% 

P 

22.ft 
22.37 

.S:l 

2ft 

17.6 

Kn. 

Nune  of  bidder. 

SWllon 
1531  L.). 

ewHon 
28OOI0 

(SS2L.). 

9000 

SWtlon 

8  lotion 
8220  to 

(S38L.). 

s 

T- 

16,  S5 

c^. 

18.  S 

OmU. 

a™ 

"18 

ii,. 

IB 
11. 2ft 

6.6 

fl" 

sift 
16.6 

i" 

7.7 

17.5 

18 

a'. 

al4.6 

18 
Iftift 

29.9 

16.48 

r 

014 

"1? 

Adsrholdt  &  LowraiKv  . 

it" 

ir 

IS.Tft 
16:21 

No. 

Nime  of  bidder. 

SSOOto 

4OTB 
(662  L,). 

(M8L.). 

Station 
4600  to 

1566  L.). 

smifon 

lBS7to 
(670  L.). 

Station 
1573  L.). 

(585  1 

24. 9i 

Cmli. 
''24.»4 

Onfi. 

Cmta, 

If 

"is 

ttt. 

2S.9 
"32.6 

»' 

29.9 
29 

ti29.e 

Si.. 

»9 

30 

26 

a24 

hS! 

3 

in  4600  to  4760,  at  conl 
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Kaiu  of  bidder. 

,h: 

(Atk-E.). 

,li. 

BUUon 

(«1R.) 

Ocnu. 

■r- 

cu.. 

OnU. 

an 
IT.W 

1T.4 

27 

30 

as 

u.n 

i 

17. 9> 

IT,6 

77.4 

Nunc  ot  blddec. 

BUtloa 
(M5B.). 

gUtlOD 

Mil 

(M3R). 

SUUou 
(6MR.). 

8Utk>n 
(WR.). 

SUUOD 

4570 

(MSB.) 

<2' 

"S-i. 

Omit. 

cad,. 

t» 

i4.« 

»7« 

aS2 

a37.G 

.Its 

18.  T 

».4& 

" 

M.M 

"■** 

ABIdder  retuwd  to  do  tbe  wotk.    Relet  Ai 


Nwne  of  bidder. 

.as. 

(MOR.). 

No 

NmmeorUddar. 

ivies 

Mr 

10 

Henon,  O'Coonor  *  UclAUCbUn . 
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4bttra£l  of  it^ormal  propotait  for  Itveeteork  in  the  Upper  Teiuai  Levee  diMriet  on  Arkantat 
Rirtr,  received  in  retpome  to  adverti»ement  of  Jaty  XS,  1SS9,  and  opened  at  IS  o'ehek, 
Augiut  It,  1S99,  by  Oa^  H.  C.  NeoKOmer,  Oorpi  of  Engmeen. 


No. 

NmoboI  bidder. 

KedFork). 

SUtloiu 

Cent*. 

•a 

anu. 

All  faldjrelected.   Work  let  Angu«t  in,  18». 

Abstract  of  informaipTopo»aUfoT  levee  work  in  the  VpperTenaai  LeiieediiiriiionArkantM 
River,  reeewed  in  reeponte  to  advertitemtmi  of  AugvXt  14,  1899,  and  opened  ai  12  o'daek 
noon,  Avgad  18, 1899,  by  Oapl.  U.  C.  Newcomer,  Oarpt  of  En^ineere. 


No. 

Nune  of  bidder. 

BWOoni. 
880-707 
(IS.  Smiles 

Bed  ro"k). 

StaHolB 
707-738 
(IS^rallM 

Bed^k). 

"If 

otoiss 

Centt. 

Of  iheloulcntolth 


work,  110,182.41  paid  by  the  United  BIBtc^  the  renulnder 


No. 

Nuneot  bidder. 

Slations 
(66BL.). 

BUtloDi 
4188-424Sa 
(»BL.). 

'^hi 

M.1t 

All  bldi  rejected.   Work  let 
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AhslTcuA  of  informal propoMls for  levee  work  in  Lower  Yazoo  Levee  district,  received  and 
opened  by  Capt,  H.  C.  Newcomer y  Corps  ofBngineerSf  September  22,  1899. 


Name  of  bidder. 

Price  per  cnbic  yard. 

Stations  4I3S  to 
4248 a  (&56L.). 

No. 

Stationfl 

4133^188 

(565  L.). 

Stations 
4188-4248a 

(566  L.). 

Price  per 

tf>f>.Tn 

per  day. 

WUl  fur- 
nlih. 

1 

McCadden  A  Boach 

OenU. 
24.95 

Omis. 
24.96 
22 

96.70 
4.75 
6.75 

64.47 

90 

2 

J.  &  A.Wynn 

25 

3 

C.  B.  Smith  d^  Co 

20 

4 

SesBions  A  Dulaney 

26.75 

24 

80 

6  Accepted. 


Lid  of  assisUmt  engineers  enwlayed  on  work  of  river  and  harbor  improvemerUf  in  eharge  of 
Capt.  Charles  L.  Potter,  Corps  of  Engineers,  from  June  SO,  1899,  to  June  SO,  1900,  in- 
dusive,  under  the  acts  approved  July  1,  1898,  and  March  S,  1899, 


Renidence. 

Time  em- 
ployed. 

Compen- 
sation 
per 
month. 

Where  employed. 

Work  on  which  employed. 

Arthur  Hider,  Oreen- 
yille,Mifl8. 

£.  C.  Tollinger,  Green- 

MonthB. 
12 

12 
12 

9260 

200 
200 

Greenville,  Miss 

do 

Care  and  repairs  to  plant,  con- 
struction of  mattress  ana  ma- 
terial baiges,  and  repairs  to 
revetment  works. 

Construction  and  repairs  of  levees 
in  Upper  Tensas  district. 

Construction  and  repairs  of  levees 
in  Lower  Yazoo  district. 

ville,  Miss. 
H.St.  L.Copp4e,  Green- 
ville, Min. 

do 

Appendix  5. 


Rbpobt  of  Kaj.  Gbo.  McC.  Derby,  Cobfs  of  Engineers,  on  Operations  in  thb 

Fourth  District. 

United  States  Engineer  Officr, 

New  Orleans,  La.,  June  1,  1900. 

Colonel:  I  have  the  honor  to  submit  the  following  report  upon  the  work  of  the 
Fourth  district,  Mississippi  River  Improvement,  for  the  period  from  June  1,  1899,  to 
June  1,  1900. 

The  Fourth  district,  Mississippi  River  Improvement,  extends  from  Warrenton,  7 J 
miles  below  Yicksburg,  to  the  Head  of  the  Passes,  about  13  miles  from  the  Gulf  of 
Mexico,  a  distance  of  452.8  miles  by  river. 

The  works  include  the  improvement  of  the  harbors  at  Natchez  andVidalia,  Missis- 
sippi and  Louisiana;  improvements  at  the  junction  of  the  Mississippi,  Red,  and 
Atchafalaya  rivers;  improvement  of  the  harbor  at  New  Orleans,  La. ;  bank  protection 
in  Bondurant  Chute:  bank  protection  in  Kempe  Bend;  dredging  of  the  bars  in  the 
Mississippi  River  below  Natchez;  and  the  construction,  repair,  and  maintenance  of  a 
portion  of  the  levee  system  of  the  district 

HARBORS  OF  NATCHEZ  AND  VTDALIA. 

The  project  for  this  work  contemplates  the  construction  of  a  levee  on  or  near  the 
axis  of  Cowpen  Neck,  to  prevent  flow  of  water  across  the  neck  during  hfgh  stages  of 
the  river,  and  the  construction  of  about  16,000  linear  feet  of  bank  revetment  in  Giles 
Bend;  estimated  cost,  $541,300.  The  object  of  the  pro]^osed  work  is  to  prevent  the 
formation  of  a  threatened  cut-off  at  Cowpen  Neck,  which  would  cause  the  destruc- 
tion of  the  town  of  Vidalia,  much  injury  to  the  water  front  and  landine  at  Natchez, 
and  increased  caving  of  the  banks  for  many  miles  above  and  below,  with  consequent 
destruction  of  expensive  parts  of  the  levee  system. 
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The  amonnt  expended  Jipon  this  project  to  June  30, 1899,  was  $268,978.82,  and  there 
remained  a  balance  of  $123,273.22. 

Daring  the  current  year  two  mattreeses  were  Btink  in  each  of  the  intervals  between 
the  spars  below  No.  3,  and  the  upper  bank  was  paved  to  a  height  of  about  10  feet 
above  ordinary  low  water.  Work  was  suspendea  on  January  30,  1900,  pending  the 
action  of  anotner  high  water  in  scouring  back  the  upper  part  of  the  bank  to  a  slope 
sufficiently  flat  to  hold  a  pavement.  During  the  year  1,189,765  square  feet  of  mats 
were  constructed  and  towed  from  the  willow  bar  at  Bondurant  and  sunk  upon  the 
bank  at  a  field  cost  of  $0.06565  per  sauare  foot.  The  details  of  the  work  accomplished 
are  full^  described  in  the  appendea  report  of  my  assistant,  Mr.  H.  S.  Douglas.  A 
sketch  18  herewith  showing  the  location  of  the  work  done  and  the  rate  of  caying  of 
the  bank. 

The  levee  on  Cownen  Neck  is  still  intact,  but  it  is  probable  that  it  will  be  breached 
by  the  caving  bank  before  or  during  the  next  high  water. 

In  this  connection  it  should  be  observed  that  the  revetment  work  in  Giles  Bend  has 
not  yet  reached  the  narrowest  part  of  Cowpen  Neck,  and  that  a  further  appropriation 
is  needed  to  prolong  the  revetment  past  this  narrow  part  of  the  neck;  until  this  is 
done  the  money  already  allotted  will  have  produced  no  useful  effect 

The  amount  expended  from  June  30, 189  ,  to  June  30, 1900,  is  $5,580.67,  distributed 
as  follows: 

Office  expenses  (main  office) $166. 34 

Other  administrative  expenses 971. 41 

Construction  of  revetment  (hired  labor) : 

Materials $558.62 

Wages 2,035.38 

Subsistence 768.12 

3  3^2. 12 

Repairs  to  plant '379.37 

Care  of  plant 692.93 

Miscellaneous 8.50 

Total 5,580.67 


MoTkey  stcvtefmervt. 

IMPROVING  HARBORS  AT  NATCHEZ   AND   VIDALIA,  MISSISSIPPI  AND  LOUISIANA. 

July  1, 1899,  balance  unexpended $50,000.00 

June  30, 1900,  amount  expended  during  fiscal  year 5, 580. 67 

July  1,  1900,  balance  unexpended 44,419.33 

July  1,  1900,  outstanding  habilities 718.85 

July  1,  1900,  balance  available 43,700.48 

I  Amonnt  (estimated)  required  for  completion  of  existing  project 150, 000. 00 
Amounttna.t  can  be  profitably  expended  infiscal  year  ending  June  30, 1902.  150, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

PRBVBNTION  OF  CUT-OFF  AT  GILES  BEND,    MI8S. 

The  amonnt  expended  from  June  30, 1899,  to  June  30, 1900,  is  $73,273.22,  distributed 
as  foUows: 

Office  expenses  (main  office) $1,831.76 

Other  administrative  expenses 3,873.76 

Construction  of  revetment  (hired  labor): 

Materials $11,046.16 

Wages 37,865.45 

Subsistence 12,601.09 

61, 512. 70 
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Surveys $876.81 

Repairs  to  plant -  1, 291. 78 

Care  of  plant 2,229.78 

New  plant 1,388.98 

MiscellaneouH •.  267.65 

Total 73,273.22 

Money  st<itemenL 

July  1,  1899,  balance  unexpended $73,273.22 

June  27,  1900,  amount  allotted  from  appropriation,  sundry  civil  act  of 
June  6,  1900 150,000.00 

223, 273  22 
June  30,  1900,  amount  expended  during  fiscal  year 73, 273. 22 

July  1,  1900,  balance  unexpended 150,000.00 

JUNCTION   OF  THB  MISSISSIPPI,  RED,  AND  ATCHAFALAYA  RIVBB8,  LOUISIANA. 

A  detailed  description  of  the  difficulties  in  this  vicinity  which  the  improvements 
are  designed  to  rectify  will  be  found  in  the  Annual  Report  lor  1892.  In  general  terms, 
these  difficulties  consist  in  the  silting  up  of  Old  River,  the  only  navigable  connection 
between  the  Mississippi  and  the  Rea  and  Atchafaltfya  rivers. 

The  works  originally  contemplated  had  in  view  the  following  objects: 

To  check  the  enlaigement  ot  the  Atchafalaya  and  limit  its  outlet  capacity  by  a 
system  of  low  relief  dams  or  sills. 

To  separate  the  Red  from  the  Atchafalaya  during  low  water  and  up  to  a  10-foot 
stage  by  means  of  a  low  dam  at  the  west  end  of  Tumbull  Island,  which  would  deflect 
the  Red  around  the  upper  side  of  the  island. 

To  supply  a  new  outlet  for  the  Red  hj  cutting  a  canal  across  Garra  Point  and 
obstructmg  the  lower  end  of  Upper  Old  River. 

The  Red  would  thus  always  oe  a  tributary  of  the  Mississippi  at  low  stages  and  the 
Atchafalaya  an  outlet,  while  the  conditions  at  high  stage  would  remain  about  the 
same  as  they  were  originally. 

The  plan  also  contemplate  maintaining  low- water  navigation  through  Lower  Old 
River,  if  practicable,  by  dredging  or  otherwise,  pending  the  completion  of  the  above 
system  of  works. 

Owing  to  insufficient  funds,  work  on  all  parts  of  this  project,  except  the  first  and 
last,  has  been  suspended  for  many  years,  and  experience  having  demonstrated  that 
the  channel  in  Lower  Old  River  can  be  kept  open  with  the  dred^  at  moderate 
expense,  even  after  having  been  exposed  to  the  effects  of  extreme  high  water,  it  is 
understood  that  the  improvement  of  the  channel  of  Upper  Old  River  has  been  def- 
initely abandoned,  narrowing  the  project  to  preventing  the  undue  enlaigement  of 
the  Atchafalaya  and  the  mamtenance  of  a  navigable  channel  through  ^wer  Old 
River. 

The  usual  annual  examination  was  made  around  the  sill  dams  in  December.  The 
high  water  of  1899  not  having  been  an  extreme  one  and  the  current  at  ordinary  stages 
having  been  principally  from  the  Mississippi  into  the  Atchafalaya,  the  survey  shows 
but  little  scouring  around  the  dams  this  year,  and  on  the  contrary  a  considerable 
deposit  of  sand  alx>ve,  below,  and  between  the  dams,  amounting,  however,  to  much 
less  than  the  deposit  which  had  taken  place  before  the  flood  of  1897. 

As  experience  has  shown  that  a  single  extraordinary  high  water  like  that  of  1897 
will  remove  all  this  deposit  and  continue  the  attack  on  the  original  bed  of  the  river 
above  and  below  the  dams,  it  has  been  thought  necessary  to  widen  the  foondatioa 
mats  above  and  below  each  dam  and  lay  the  foundation  mat  for  a  new  dam  imme- 
diately^ above  the  existing  upper  dam.    This  work  will  be  undertaken  next  season. 

Owing  to  the  low  stage  of  the  Mississippi  during  the  season,  rather  more  than  the 
usual  amount  of  dredging  became  necessary  in  Old  River.  It  is  estimated  that 
109,000  cubic  yards  of  material  were  dredged  and  deposited  in  the  stream  alongside 
the  cut  made  by  the  dredge.  The  dredge  was  kept  in  Old  River  from  July  2Q  to 
November  28,  when  the  river  rose  to  sucn  a  height  as  to  make  dredging  no  longer 
necessary. 
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A  new  steel  hull  has  been  bailt  for  the  dredge  Ram^  and  the  machinery  is  now 
being  transferred  to  it. 

In  compliance  with  a  resolution  of  the  Mississippi  River  Ck)mmi88iony  a  survey  is 
now  being  made  from  Simmsport  to  Red  River  Landing,  repeating  the  cross  sections 
sounded  in  1894,  with  a  view  to  detecting  any  tendency  to  undue  enlargement  of  the 
channel  of  Lower  Old  River. 

The  amount  expended  from  June  30, 1899,  to  June  30, 1900,  is  $28,424.86,  distributed 
as  follows: 

Office  ezp€aises( main  office) ...*. : $1,136.66 

Other  administrative  expenses 708.20 

Dredging  Old  River  (hired  labor): 

Materials $1,304.34 

Wages 3,243.59 

Subsistence 1,218.41 

5,766.34 

Surveys 300.00 

Repairs  to  plant 17,949.88 

Care  of  plant 993.65 

New  plant 1,384.39 

Miscellaneous 185.84 

Total 28,424.86 

Money  atdtement, 

IMPROVING  ATCHAFALAYA  AND  RED  RIVEBS,  LOUISIANA. 

July  1, 1899,  balance  unexpended $77,312.85 

June  30, 1900,  amount  expended  during  fiscal  year 28,424. 86 

July  1, 1900, balance  unexpended 48,887.99 

July  1, 1900,  outstanding  liabilities 1,488.84 

July  1,1900, balance  available 47,399.15 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902 50,000.00 
Submitted  in  compliance  with  requirments  of  sections  2  of  river  and  har- 
bor acts  of  18G6  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

NEW   ORIJSANS  HARBOR. 

The  approved  project  for  the  improvement  of  New  Orleans  Harbor  contemplates 
the  protection  of  the  banks  in  all  of  the  caving  bends  by  means  of  sloping  submeiged 
spur  dikes,  made  mostly  of  brush  and  stone,  resting  upon  wide  foot  mats  and  si>aced 
at  intervals  varying  from  400  to  1,600  feet  as  circumstances  may  require,  with  con- 
tinuous mattress  revetment  covering  the  intervals  where  necessary.  The  ultimate 
cost  is  not  estimated. 

At  the  close  of  the  last  working  season  the  work  completed  comprised  about  400 
feet  of  mattress  protection  at  the  head  of  Carrollton  Bend;  two  spur  dikes  in  the 
Greenville  Bend;  six  spur  dikes  in  the  Gouldsboro  Bend;  in  the  Third  District  Reach 
sixteen  spur  dikes  had  been  completed,  a  continuous  revetment  constructed  between 
Spurs  1  and  2,  and  a  mattress  150  by  200  feet  placed  contiguous  to  the  foundation 
mattress  of  Spurs  2^  3^,  3}'',  4^  and  4J^. 

The  funds  available  June  30, 1899,  amounted  to  $135,515.63,  but  no  work  other  than 
the  making  of  necessary  surveys  and  the  construction  of  barges  was  undertaken 
during  the  year,  as  all  of  the  plant  of  the  district  had  to  be  used  throughout  the  sea- 
son at  Kempe  and  Giles  Bend. 

A  project  for  the  expenditure  of  the  available  balance  was  submitted  April  28, 1900, 
and  the  construction  of  six  spurs  between  Algiers  Point  and  Gouldsboro  has  been 
approved.    Work  will  be  begun  as  soon  as  the  stage  of  the  river  permits. 


J 


4878      BEPORT  OF  THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

The  amount  expended  from  Jmie  30, 1899,  to  June  30, 1900,  is  $6,800.44,  difltribated 
as  follows: 

Office  expenses  (main  office) 10.81 

Other  administrative  expenses 81. 80 

Construction  (hired  labor)  materials ©84. 94 

Surveys 621.45 

Repairs  to  plant *--  396. 65 

New  plant 4,795.47 

MiscellaneouB 19.32 


Totar 6,800.44 

Mcmey  statement. 

IMPBOVINO   HABBOR  AT  NEW  ORLBAJIB,  LA. 

July  1,  1899,  balance  unexpended *$116, 765.63 

June  30,  1900,  amount  exi)ended  during  fiscal  year 6,800.44 

July  1,  1900,  balance  unexpended 109,965.19 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902 300,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1^  and  1867  andf  of  sundry  civil  act  of  June  4,  1897. 

The  amount  expended  from  June  30, 1899,  to  June  30, 1900,  is  $6,183.38,  distriboted 
as  follows: 

Office  expenses  (main  office) $126. 13 

Other  administrative  expenses 219. 44 

Construction  ( hired  labor)  materials 5, 736. 98 

Repairs  to  plant 29. 40 

Care  of  plant .' 24.30 

New  plant 41.38 

Miscellaneous 6. 75 


Total 6,183.38 

Money  statement. 

IMPROVING   MISSISSIPPI   RIVBR — ALLOTMBNT  FOR  HABBOB  AT  NBW  OBLBANB,   LA. 

July  1,  1899,  balance  unexpended $18,750.00 

June  30,  1900,  amount  expended  during  fiscal  year 6, 183. 38 

July  1,  1900,  balance  unexpended 12,566.62 

July  1,  1900,  outstanding  liabilities 133.04 

July  1,  1900,  balance  available 12,433.58 

RBVBTMENT  IN   BONDUBANT  CHUTB. 

An  allotment  of  $10,000  was  made  by  the  Mississippi  River  Commission  Jane  21, 
1899,  for  constructing  a  revetment  1,600  feet  long  in  Bondurant  Chute,  to  prevent  for 
three  years  the  breaching  of  the  levee  on  the  bank  of  the  chute  in  front  of  Lake 
Bruin.  It  was  intended  to  build  this  revetment  during  the  &dl,  when  sufficient  plant 
could  be  spared  from  the  more  urgent  work  at  Kempe  Bend.  Before  this  could  be 
done,  however,  the  river  had  fallen  to  a  low  stage,  and  the  mouth  of  the  chute  was 

'  Balance  unexpended  July  1,  1899,  as  stated  in  previous  report,  $135,515.63.  In 
this  amount  was  included  $18,750,  which  was  allotted  from  the  appropriation  for 
improving  Mississippi  River  for  hiu'bor  at  New  Orleans,  La.  A  separate  finanokl 
statement  for  harbor  at  New  Orleans,  La.,  is  submitted. 
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foand  to  have  shoaled  so  much  since  the  previous  year  that  it  was  not  practicable  to 
reach  the  site  of  the  work  with  bar^. 

On  March  19, 1900,  the  Mi8BisBip[)i  River  Commission  made  an  additional  allotment 
for  this  work  and  the  revetment  will  be  constructed  early  in  the  coming  season. 

Ab  the  river  did  not  reach  a  high  stage,  there  has  been  but  little  caving  in  Bondu- 
rant  Chute  this  year.    The  maTimum  recession  of  the  bank  is  reported  as  25  feet. 

Money  statemerU. 

IMPROVINQ  BONDURAMT  CHUTB,  LOUISIANA. 

June  21,  1899,  amount  allotted  from  appropriation,  sundry  civil  act  of 
March  3,  1899 $10,000.00 

March  19, 1900,  amount  allotted  by  resolution  Mississippi  River  Commis- 
sion from  unallotted  balance  of  sundry  civil  appropriation  of  March  8, 
1899 10,000.00 

July  1,  1900,  balance  unexpended 20,000.00 

KEMPB  BBND  RBVBTMSNT. 

An  allotment  of  $180,000  for  Kempe  Bend  refVetment  was  made  by  the  Mississippi 
River  Commission  March  9, 1899;  approved  by  the  Secretarv  of  War  March  13, 1899. 

This  allotment  was  rendered  necessary  by  the  continued  cavine  of  the  bank  in 
Kempe  Bend,  threatening  to  destroy  the  levee  which  crosses  the  ICempe  Swamp  a 
few  miles  below  St.  Joseph,  La.  This  swamp  is  verjr  large,  unusually  low,  and  cov- 
ered with  a  dense  growtn  of  timber,  so  that  it  is  estimated  that  a  properly  located 
new  levee  across  or  around  it  would  cost  not  lees  than  half  a  million  dollars. 

A  project  for  the  expenditure  of  this  allotment  was  approved  by  the  Chief  of 
Eugineers  May  19,  1899.  It  contemplates  a  continuous  revetment  about  6,000  feet 
long  protecting  thkt  portion  of  the  bank  which  is  nearest  to  the  levee.  This  length 
of  revetment  will  be  sufficient  to  protect  the  length  of  levee  which  is  immediately 
threatened,  but  an  additional  allotment  will  be  necessary  to  prolong  the  revetment 
both  up  and  down  stream  during  the  coming  season.  The  final  cost  of  the  work  has 
not  been  estimated,  as  it  is  not  known  how  £r  the  revetment  will  ultimately  have  to 
be  extended. 

Work  was  begun  in  Kempe  Bend  September  21  and  continued  until  February  23, 
1900,  when  the  high  sta^  of  the  river  caused  a  suspension  of  operations.  At  that 
date  4,008  linear  feet  of  bank  had  been  revetted. 

The  difficulties  encountered  in  placing  this  revetment  were  exceptional  on  account 
of  the  great  velocity  of  the  current.  Three  steamboats  had  to  be  used  to  put  the 
mattresses  in  place,  work  which  is  ordinarily  done  with  a  single  boat.  The  revet- 
ment has  been  under  severe  strain,  and  the  river  has  scoured  away  its  bed  as  much 
as  20  feet  in  places  beyond  the  edge  of  the  mattress.  A  survey  is  now  being  made 
to  show  the  extent  of  this  scour.  A  recent  inspection  shows  the  bank  pavement 
intact  and  the  revetment  in  apparent  good  order. 

Much  difficulty  has  been  experienced  in  this  district  in  getting  a  reliable  and 
economical  supply  of  ballast  for  sinking  mats.  The  contract  price  of  rock  has  varied 
from  $1.60  to  $2.10  per  ton,  but  deliveries  have  been  so  uncertain  that  it  has  been 
necessary  in  the  general  case  to  make  rock  contracts  a  year  in  advance  and  store  the 
rock  on  the  bank  somewhere  near  the  work  in  order  that  it  may  be  available  when 
needed.  When  to  the  contract  price  is  added  the  cost  of  towing  the  rock  to  the 
storage  ^und,  the  cost  of  unloading  it  and  piling  it  on  the  bank,  the  cost  of  again 
loading  it  on  the  barge  and  to  wins  it  to  the  point  where  it  is  neeeded,  it  is  probable 
that  the  rock  deliveiid  at  the  work  read^  for  use  is  not  less  than  $2.50  per  ton.  It 
is  difficult  to  tell  the  exact  cost,  because  it  is  not  practicable  to  compute  acx;uratel y 
the  cost  of  towing  when  the  towboats  are  not  eipployed  steadily  but  are  used  also 
for  other  work. 

To  meet  this  difficulty  experiments  were  made  this  season  in  making  an  exceed- 
ingly cheap  grade  of  concrete,  using  the  least  possible  amount  of  Portland  cement  to 
consolidate  sufficiently  well  for  the  purpose  the  sand  and  gravel  which  lie  mixed 
together  on  some  of  the  river  bars  in  the  district. 

About  10,311  tons  of  this  ballast  were  made  during  the  year  at  a  cost  of  $1.63  per 
ton  on  the  bar.    The  experiment  was  not  entirely  satisfactory,  however,  on  account 
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of  the  exoeadve  oort  of  subflequently  loadioff  the  ballast  aboard  the  bane,  wbidi 
amounted  to  $0.55  per  ton.  It  is  believed  that  improTementB  in  methodfl  and 
appliances  will  be  made  during  the  coming  season  which  will  meet  the  difficolties 
developed  last  year.  Mr.  A.  F.  Woolley,  assistant  engineer,  superintended  the  mak- 
ing of  the  concrete  ballast,  and  his  report  herewith  describes  in  detail  the  methods 
U8e<l  and  the  results  obtained. 

The  economy  to  be  expected  from  the  use  of  concrete  is  not  limited  to  the  advan- 
tage in  the  first  cost  of  the  material  as  compared  with  rock,  but  is  more  apparent  in 
the  fact  that  a  much  less  quantity  can  be  inade  to  serve  the  purpose,  particularly  in 
paving  the  upper  bank. 

Several  types  of  upper  bank  pavement  were  experimented  with  on  a  laiige  scale 
this  year,  ana  some  oi  them  give  promise  of  great  economy  and  efficiency  as  compared 
with  the  usual  rock  pavement 

The  details  of  the  work  at  Kempe  Bend  are  fully  set  forth  in  the  aooompanying 
report  of  Mr.  H.  8.  Douslas,  assistant  engineer. 

The  amount  expended  from  June  30,  1899,  to  June  30,  1900,  is  $102,783.47,  dis- 
tributed as  follows: 

Office  expenses  (main  office) $5,350.03 

Other  administrative  expenses 6, 759. 91 

Construction  of  revetment  (hired  labor): 

Materials $45,677.73- 

Wages 66,080.06 

Subeistence 26,531.09 

138,289.48 

Surveys 1,725,73 

Repairs  to  plant 1,721.37 

Care  of  plant 2,383.72 

New  plant 5,927.30 

Miscellaneous 625. 93 

Total 162,783.47 

Money  statemerU, 

IMPBOVINO  KXMPB  BKND,  LA. 

March  9, 1899,  amount  allotted  from  appropriation,  sundry  dvil  act  of 
March  3,  1899 $180,00a0O 

June,  1900,  amount  allotted  from  appropriation,  sundry  civil  act  of  June 
6,1900 150,000.00 

330,000.00 
June  30,  1900,  amount  expended  during  fiscal  year 162,783.47 

July  1,  1900,  balance  unexpended 167,216.53 

July  1,  1900,  outstanding  liabilities $71.40 

July  1,  1900,  amount  covered  by  uncompleted  contracts 5, 975. 00 

6,046.40 

July  1,  1900,  balance  available 161,170.13 

DREDGING   BARB  BELOW   NATCHEZ. 

The  bars  in  the  Mississippi  River  at  Natchez  Island,  Fords,  Torras,  and  Tanica 
caused  no  serious  difficulty  to  navigation  during  low  water  this  season.  No  dredging 
was  necessary,  and  none  was  done. 

PLANT. 

All  of  the  plant  of  the  district  is  in  good  condition,  and  is  now  undergoing  the 
usual  annual  repairs  preparatory  to  next  season's  work. 

Two  new  barges,  paid  for  by  the  Quartermaster's  Department  of  the  United  Sti^ 
Army,  were  received  during  the  ^ear  to  take  the  place  of  baives  16  and  28,  which 
were  transfened  during  the  Spanish  war.    Six  others  are  now  building,  and  will  be 
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delivered  in  a  few  weeks,  and  bids  for  the  constraction  of  four  more  were  opened 
Ma^  26.  The  new  steel  towboat  Om,  John  Newton^  built  to  replace  the  (hceola,  was 
delivered  and  accepted  early  in  the  year,  and  a  new  steel  tugboat  was  purchased,  and 
has  been  named  the  Oen^  A,  A.  Bumphreys. 

The  plant  of  the  Fourth  district  has  always  been  comparatively  small,  having  been 
constructed  and  maintained  from  the  appropriations  made  £rom  time  to  time  for  the 
two  harbors  in  the  district  and  the  Red  and  Atchafiilaya  rivers.  It  has,  however,  now 
become  necessary  to  so  increase  the  plant  that  extensive  revetment  work  may  be 
carried  on  at  two  different  localities  at  the  same  time,  as  there  are  five  such  pieces  of 
work  to  be  done  in  the  district  at  present. 

Further  details  as  to  the  care  and  maintenance  of  the  plant  will  be  found  in  the 
report  of  Mr.  H.  8.  Douglas,  assistant  engineer,  herewith. 

The  amount  expended  from  June  30,  1899,  to  June  30,  1900,  is  $61,702.10,  distrib- 
ated  as  follows:. 

Office  expenses  (main  office) $1, 075. 27 

Other  administrative  expenses 2, 494. 19 

New  plant ^ 38,407.90 

Repairs  (hired  labor): 

Materials $11,016.53 

Wages 6,001.22 

Subsistence 480.24 

17,497.99 

Care  of  plant 2,152.07 

Mifloellflmeous •. 74. 68 

Total 61,702.10 

Money  statement. 

PLANT. 

July  1, 1899,  balance  unexpended ^ $78,112.73 

June  27, 1900,  amount  allotted  from  appropriation ,  sundry  civil  act  of  June 

6,  1900 25,000.00 

103,112.73 
June  30,  1900,  amount  expended  during  fiscal  year 61,702.10 

July  1, 1900,  balance  unexpended 41,410.63 

July  1,  1900,  outstanding  liabilities $6,541.07 

July  1, 1900,  amount  covered  by  uncompleted  contracts 15, 280. 00 

21,821.07 


July  1, 1900,  balance  available 19,589.56 

8DBVBTS,   GAUGBB,   AND  OBSERVATIONS. 

Surveys  have  been  made  at  Algiers  Point,  Southport,  Grouldsboro,  the  Third  Dis- 
trict Reach,  Kempe  Bend,  Giles  Bend,  and  from  Simmesport  to  Red  River  Landing. 

The  gauge  at  Barbres  Landing,  at  the  junction  of  the  kj&^.  and  Atchafalaya  rivers, 
has  been  maintained  as  heretofore. 

The  amount  expended  from  June  30,  1899,  to  June  30,  1900,  is  $5,000,  distributed 
as  foUows: 

Office  exi)^ises  (main  office) $193.22 

Other  administratfve  expenses 474.20 

Field  work  and  drafting: 

Materials *. ^ $196.97 

Wages , 2,865.44 

Subsistence 987.47 

4,049.88 

BNQ  1900 806 
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Bepaira  to  plant *  f  181. 06 

Care  of  plant 3.00 

New  plant 98.65 

Total 6,00a00 

Money  staternerU. 

BURTBT8,  OAUOn,  AKD  OBSSRVATIOHB. 

July  1,1899, balance  unexpended - |5,00a00 

June  27, 1900,  amount  allottinl  from  appropriation  sundry  civil  act  of  June 
6,1900 6,000.00 

10,000.00 
June  30, 1900,  amount  expended  during  fiscal  year 5,000.00 

July  1, 1900,  balance  unexpended 6,00a00 

July  1, 1900, outstanding  liabilities ..-. 91.36 

July  1, 1900,  balance  available ^ 4,908.64 


For  work  connected  with  levee  construction  and  maintenance  the  district  is  eab 
divided  into  seven  levee  districts,  as  follows: 

The  Lower  Tensas  Levee  district,  right  bank,  which  extends  from  the  upx>er  limits 
of  the  Fourth  district,  opposite  Warrenton,  to  the  mouUi  of  Red  River.  In  tliis  dis- 
trict the  levee  system  is  continuous  from  the  upper  end  to  a  point  5  miles  below 
Fairview  Landing,  131.5  miles  by  river,  leaving  about  26  miles  unprotected. 

The  Atchafalaya  Levee  district,  right  bank,  which  extends  from  the  mouth  of  Bed 
River  to  the  head  of  Bayou  Lafourche,  a  distance  of  122  miles  by  river.  The  levee 
system  is  continuous  in  this  district 

The  Lafourche  Levee  district,  right  bank^  extends  from  the  head  of  Bayou  La- 
fourche to  New  Orleans.  The  aistance  by  nver  is  78  miles  and  the  levee  system  is 
continuous. 

The  Barataria  Levee  district,  right  bank,  which  extends  from  New  Orleans  to  the 
Head  of  the  Passes,  82}  miles.  The  levee  system  is  continuous  down  to  the  Jump, 
71.5  miles. 

The  Homochitto  Levee  district,  left  bank,  created  by  a  resolution  of  the  Mis^ 
sippi  River  Commission,  November  19,  1894,  which  extends  from  tlie  mouth  of  the 
Yazoo  River  to  Baton  Rouge,  238.5  miles  by  river.  There  are  as  yet  no  levees  in 
this  district  except  a  few  detached  lens^hs  built  by  private  parties. 

The  Pontchartrain  Levee  district,  left  bank,  whicn  extends  from  Baton  Rouge  to 
New  Orleans,  123.5  miles.    The  levees  are  continuous. 

The  Lake  Bor^e  Levee  district,  left  bank,  which  extends  from  New  Orleans  to 
the  Head  of  the  Passes,  91  miles.  The  levee  system  at  present  only  extends  to  Fort 
St.  Philip,  covering  70  miles  of  the  river. 

The  funds  available  for  levee  construction  in  this  district  June  30,  1899,  amounted 
to  $803,697.95. 

The  construction  and  maintenance  of  an  effective  levee  system  is  an  undertaking 
of  such  vast  magnitude  that  it  is  only  financially  practicable  on  condition  of  great 
economy  in  the  exi)enditure  of  the  available  funds.  The  following  table  shows^w 
the  cost  of  levee  building  has  varied  in  this  district  during  recent  years: 
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Tear. 


Cable 
yarda^. 


Cofltper 
cubic 
yard. 


1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 
1898 
1899 


896,000 
1,410,000 

906.000 
2,142,000 
3,589,000 
3,414,000 
4,658,000 
1,775,000 
3,»9'x,000 
2,465,000 


Oenta. 
19.3 
21.2 
17.8 
21.2 
15.0 
12.3 
10.3 
10.99 
14.12 
13.6 


The  past  year  has  heen  a  favorable  one  for  levee  building,  rainy  weather  and  the 
preeence  of  yellow  fever  along  the  river  having  interfered  but  little  with  the  progress 
of  the  work.  On  the  other  hand  prices  have  been  high,  partly  on  account  of  the 
increased  height  of  the  levees  and  partly  on  account  of  the  general  rise  in  the  price  of 
labor  and  materials  which  has  taken  place  throughout  the  country. 

Efforts  toward  the  introduction  oi  machinery  for  levee  building  have  been  con- 
tinued during  the  year,  two  such  machines  being  now  at  work  under  contract;  fair 
progress  has  been  made,  but  the  work  can  hardly  be  said  to  have  gotten  beyond  the 
experimental  stage  as  yet. 

The  highest  gauge  reading  reached  by  the  river  this  vear  was  38  feet  at  Vicksburg; 
no  high-water  protection  work  has  been  necessary,  do  tnat  it  has  been  possible  to  save 
and  apply  to  the  permanent  improvement  of  the  levee  line  all  of  the  funds  reserved 
for  high-water  emeraencies. 

The  foUowine  table  shows  approximately  the  condition  of  the  levee  line  on  the 
completion  of  mis  year's  contracts: 

Levee  dutricti. 


^ 

Lower 
Tensas. 

Atchar 
falaya. 

fourche. 

Pontchar^ 
train. 

Bara- 
taria. 

Lake 
Bon^ne. 

A.bove  hlffh  water  of  1897— 

T/PrflB  than  1  foot. ..................... 

MUet. 
22.54 
13.47 
18.96 
74.92 

1.46 
12.31 
15.45 
99.15 

MUei. 

0.08 

6.98 

21.65 

53.31 

MUes. 
37.54 
35.68 
16.45 
36.00 

MUu. 
10.95 
33.54 
12.78 
14.51 

MUa, 
22.17 

From  1  to  2  feet - 

18.11 

From  2  to  3  feet 

18.07 

18.31 

Total 

129.89 

128.87 

82.02 

125.67 

71.78 

71.66 

The  banquets  called  for  by  the  standard  cross  section  have  as  yet  only  been  con- 
structed in  a  few  of  the  most  urgent  cases. 

No  work  has  been  done  in  the  Homochitto  Levee  district,  there  having  been  no 
funds  available. 

The  details  of  the  work  accomplished  during  the  year  in  the  other  districts  are 
given  in  the  following  tables: 

Fourth  district  levees,  1899-1900. 

LOWER  TEN8AB  LEVBE  DISTRICT. 


No. 

Name  of  levee. 

Miles 
below 
Cairo. 

Bank. 

Contractor. 

Length 
of  line. 

Lenffth  of 

axis  of 

river 

coyered. 

Grade  of 

levee 

above 

highest 

known 

water. 

1 

Byergrreen-Bondnrant: 
Section  1 

638 
638 
638 
638 
638 
688 
688 
688 

B. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 

Israel  R.  Bobbitt 

519 
500 
500 
500 
400 
400 
400 
400 

880 
422 
390 
415 
320 
335 
825 
841 

Feet, 
8.0 

2 

Section  2 

....  *do 

3.0 

A 

Section  8 

do : 

8.0 

4 

Section  4.. 

do 

8.0 

6 

Section  6 

do 

do 

do 

do 

8.0 

6 

Section  6 .' 

8.0 

7 

Section  7 

8.0 

S 

Section  8  .......... 

8.0 
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LOWER  TBN8AS  LEVEE  DISTRIGT-Oonttniied. 


No. 

Name  of  levee. 

HUM 
below 
Cairo. 

Bank. 

Contractor. 

Length 
of  line. 

Length  ol 

axis  of 

river 

ooyered. 

Grade  of 

levee 

above 

higbett 

known 

water. 

9 

Erergreen  Bondannt: 
Section  9 

688 
638 
639 
639 
689 
639 
639 
689 
639 
689 
689 
689 
689 
639 
639 
639 
639 
639 
639 
639 
639 
639 
639 
639 
639 
639 
639 
639 
639 
639 
639 
639 
641 
641 
641 
641 
641 
641 
641 
641 
641 
641 
641 
641 
641 
641 
642 
642 
642 
642 
642 
642 
642 
642 

642 
642 
642 
642 
643 
643 
643 
643 
643 
643 
648 

650 
650 
650 
650 

679 
679 
679 

R. 

R. 
R, 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
•R, 
R. 
R. 
R. 
R. 
R, 
R. 
R. 
R. 
R, 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 

R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 

R. 
R. 
R. 
R. 

R. 
R. 
R. 

InaelR.BobbItt 

400 
400 

400 
400 
600 

600 
600 
600 

600 
600 

600 
600 

600 
600 

600 
400 
400 
600 
400 
500 
600 
600 
400 
400 
300 
400 
300 
800 
300 
300 
300 
300 
800 
200 
300 
800 
800 
400 
600 
600 
600 
600 
600 
500 
400 
400 
700 
800 
700 
800 
800 
700 
600 
200 

400 

600 

600 

600 

700 

1,000 

1,200 

800 

700 

700 

1,143 

600 
600 
600 
682 

1,697 
1,700 
2,230 

800 

829 
841 
803 
411 
488 
418 
614 
424 
466 
442 
488 
860 
817 
848 
270 
818 
271 
838 

10 

10 

Section  10 

do 

&u 

11 

Section  11 

do 

3.0 

12 

Section  12 

do 

10 

IS 

Section  18 

Luclan  Bland 

10 

14 

Section  14 

do 

10 

16 

Section  16 

do 

10 

16 

Section  16 

do 

10 

17 

Section  17 

do 

10 

18 

Section  18 

do 

10 

19 

Section  19 

Israel  R.  Bobbitt 

10 

20 

Section  20 

do 

10 

21 

Section  21 

do 

10 

22 

Section  22 

do 

10 

23 

Section  23 

do 

10 

24 

Section  24 

do : 

10 

26 

Section  25 

do 

10 

26 

Section  26 

do 

10 

27 

Section  27 

do 

10 

28 

Sectfon  28 

do 

10 

29 

Section  29 

do 

10 

SO 

Section  80 

do 

10 

31 

Section  81 

Helgason  Brothers 

72 
216 
146 
276 
268 
260 
286 
288 
288 
*821 
278 
186 
824 
286 
280 
811 
-     190 
198 
210 
196 
860 
276 
271 
289 
486 
616 
648 
666 
735 
640 
628 
190 

860 
898 
628 
640 
619 
870 
1,066 
806 
668 
667 
888 

606 
680 
668 
624 

1,500 
1,700 
2,200 

5.0 

82 

Section  82 

10 

83 

Section  33 

do 

5.0 

34 

Section  34 

do 

5.1 

36 

Section  35 

do 

5.1 

36 

Section  86 

do .................... 

5.1 

37 

Section  87 

Batt  O'Brien 

11 

38 

Section  38 

do 

5.2 

39 

Section  39 

do 

5.2 

40 

flection  40 

do 

5.2 

41 

Section  41 .- 

Section  42 

do 

5.2 

42 

do 

6.3 

48 

Section  48 

Herman  F.  Garbish 

do 

5.3 

44 

Section  44 

5.3 

45 

Section  46 

do 

5.3 

46 

Section  46 

do 

14 

47 

Section  47 

do 

14 

48 

Section  48 

do 

14 

49 

Section  49 

H.  J.  Loonam 

1 

60 

Section  60 

do 

1 

61 

Section  51 

do 

1 

62 

Section  52 

do 

1 

68 

Section  53 

do 

11 

64 

Section  54 

do 

11 

66 

Section  66 

Clark  A  Reagan.., 

do 

11 

66 

Section  66 

11 

67 

Section  67 

do 

12 

58 

Section  68 

do 

12 

59 

Section  69 

do 

12 

60 

Section  60 

do 

3.2 

61 

Section  61 

Helff&Bon  Bros 

12 

62 

Catflsh  Bayou  Dike 
^ergreen-Bondurant: 
Section  68 

do 

12 

63 

do 

12 

64 

Section  64 

do 

8.2 

66 

Section  66 

do 

12 

66 

Section  66 

do 

12 

67 

Section  67 

do 

12 

68 

Section  68 

Jamea  R.  Marlow 

12 

69 

Section  69 

do : 

12 

70 

Section  70 

do 

12 

71 

Section  71 

do 

12 

72 

Section  72 

do 

12 

73 

Section  78 

do 

12 

74 

Minnehaha: 

Section  1 

Theo.  A.  Helgason 

....^o 

2.3 

76 

Section  2 

2.6 

76 

Section  8 

do 

2.9 

77 

Section4 

do 

12 

78 

Aquaflco: 

Section  1 

James  R.  Marlow 

do 

6.4 

79 

Section  2 

5.4 

80 

Bection8 

do 

14 
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Iburth  district  levees,  1399-1900 — Gontinned. 
LOWBB  TENSAS  LBYEB  DISTRICT— Continued. 


No. 


81 
82 

88 

84 
85 
86 
87 
88 
89 
90 
91 

92 
93 

94 


Name  of  levee. 


Esperanza: 

Section  18 

Section  19 

Aahley: 

Section  1 

Section  4 

Section  6 

Section  6 

Section  7 

Section  ft 

Section  0.... 

Section  10 

Section  11.... 

Qlasscock,  lot  3: 

Section  1 

Section  2 

Aahley-Fairvlew: 
Section  5 


Miles 

below 

Bank. 

Cairo. 

711 

R.< 

711 

B. 

724 

B. 

724 

R. 

724 

B. 

724 

R. 

724 

R. 

724 

R. 

724 

R. 

724 

R. 

724 

R 

726 

R. 

725 

R. 

725 

R. 

Contractor. 


Helgason  Bros. 


Jno.  Scott  A  Sons 
do 


.do 
.do 
.do 
.do 
.do 
.do 
.do 


Loonam  &  St.  John. 
do 


D.  P.  Lyles 


Lengtb 
of  line. 


1,200 
1,400 

906 

1,400 

1,200 

1,100 

770 

600 

600 

900 

1,000 

1,100 
1,000 

2,800 


Leuf  th  of 
axis  of 
river 

covered. 


5,618 
7,184 

900 

1,400 

1,200 

1,000 

700 

600 

600 

900 

400 

1,088 
911 

2,600 


Grade  of 

levee 

above 

highest 

known 

water. 


FeeL 


6 
6 

8 
8 
8 
8 
8 
8 
8 
8 
8 

8 

3 

8 


Ibufih  district  levees,  1899-1900. 
LOWER  TENSAS  LEVEE  DISTRICT. 


• 

• 

Name  of  levee. 

• 

Section. 

New  or 
enlarge- 
ment 

Average 
height- 

Date  of  con- 
tract 

• 

No. 

• 

1 

Ft. 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

Land  slope. 

• 

1 

Above     old 
levee. 

Aboveground 
surface. 

Work  com- 
pleted. 

1 

Evergreen-Bondnrant: 
Section   1 

Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stoi 
Stol 
Stol 
3tol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 

Stol 

Stol 

Stol 

Stol. 

Stol 

Stol 

Stol 

Stol 

Stol 

Stol 

Stol 

Stol 

Stol 

Stol 

Stol 

Stol 

Stol 

Stol 

Stol 

Stol 

Stol 

Stol 

Stol 

Stol 

Stol 

Stol 

Stol 

Stol 

Stol 

Stol 

Stol 

Stol 

Stol 

Stol 

Stol 

Stol 

New.... 

Feet. 

Feei. 

13 

13 

13.4 

13.4 

13.6 

13.6 

14 

14 

13.8 

13.6 

13.5 

13.5 

13.4 

13.3 

13.3 

13.3 

13.3 

13.3 

13.4 

13.8 

14 

14.4 

16 

16.1 

15.2 

16.4 

16.6 

15.8 

15.7 

13.1 

14.6 

16.6 

16.9 

16 

16.1 

17.2 

July  18,1899 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

July  26,1899 

do 

do 

do 

do 

do 

Feb.  22,1900 
Do. 

9. 

SecticHi  2 

. . . .  do ... 

8 

Section  3 

. . .  .do ... 

Do. 

4 

SecticHi  4 

....do ... 

Do. 

5 

Section  6 

....do... 

Do. 

6 

Section  6 

....do ... 

Do. 

7 

Section  7 

do . . . 

Mar.    3,1900 
Do. 

8 

Section  8 

.  ...do ... 

9 

Section  9 

.. .  .do ... 

Do. 

10 

Section  10 

. .  ..do ... 

Do. 

n 

Section  11 

. ..  .do ... 

Do. 

1?. 

Section  12 

. ..  .do ... 

Do. 

18 

Section  13 

....do ... 

Mar.  19.1900 

14 

Section  14 

....do ... 

Feb.  17,1900 
Do. 

15 

Section  15 

....do ... 

16 

Section  16 

....do... 
. .  ..do .. . 

Nov.  18.1899 

17 

Section  17 

Oct     4, 1899 

18 

Section  18 

....do ... 
..  ..do ... 

Sept  21,1899 
Sept  12, 1899 
Aug.  80.1899 

19 

Section  19 .' 

W 

Section  20 

....do ... 
. . .  .do ... 

21 

Section  21 

Oct    12.1899 

W. 

Section  22 

....do ... 

Nov.    2. 1899 

23 

Section  23 

Nov.  23,1899 

24 

Section  24 

dn 

Oct      6.1899. 

25 

Section  25 

. .  •  .do  ■•  • 

Oct    12,1899 

m 

Section  26 

. . .  .do . . . 
....  do ... 

Nov.  23,1899 
Do. 

27 

Section  27 

28 

Section  28 

....do... 

Oct    18,1899 

VS9 

Section  29 

.  •  • .  do .  ■  • 

Oct     6,1899 

30 

Section  80 

....do... 
. . .  .do  •  • • 

Aug.  80,1899 

SI 

Section  81 

Nov.  17.1899 

82 

Section  32 

....  do ... 

Do. 

88 

Section  33 

....do ... 

Do. 

34 

Section  34 

• .  ..do ... 

Do. 

8ft 

Section  85 

....  do ... 

Da 

86 

Section  86 

. . .  .do ... 

Da 
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Fburth  diMtrid  levees^  i899-1900—OoniiimeA, 

LOWER  TEN8A8  LBVXB  DISTRICT— Oontlnaed. 


Name  of  leree. 

Sectioo. 

New  or 
enlarge- 
ment 

Average 
height 

Date  of  con- 
tract 

No. 

1 

Fl. 

1- 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

8 
8 
8 
8 

8 

8 
8 

8 
8 

8 
8 
8 
8 
8 
8 
8 
8 
8 

8 

8 

8 

1 

q 

• 

■a 

1 

O    . 

•< 

Work  com- 
pleted. 

87 

Kvergreen-Bondurant— 
Continued. 
Section  37 

Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 

Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 

Stol 
Stol 
Stol 
Stol 

Stol 

Stol 
Stol 

Stol 
Stol 

Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 

Stol 

Stol 

Stol 

stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 

Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 

Stol 
Stol 
Stol 
Stol 

Stol 

Stol 
Stol 

Stol 
Stol 

Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 

Stol 

Stol 

Stol 

New .... 

FeeL 

17.5 

18.1 

18.3 

17.8 

17.6 

17.7 

17.5 

17.2 

17.1 

15.7 

14.2 

14.2 

14.1 

12 

18 

13.5 

14.7 

14.5 

11.5 

10.3' 

10.8 

10.8 

10.6 

10.6 

11.9 

20.2 

14.8 

12.3 

10.9 

11 

10.7 

10.6 

10.5 

11.9 

12.6 

12.8 

10.1 

12.9 
18.2 
12 
11.4 

14.6 

14.7 
13.5 

16.9 
15.5 

11.6 
9.4 
10.8 
10.8 
11.1 
12.7 
14 
18.1 
11.8 

1L5 

12.4 

U 

July  26,1899 

do 

do 

do 

do 

do 

July  IS,  1S99 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

.....do 

do 

do 

July  12,1899 

Sept  29, 1899 

July  12,1899 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Sept  29, 1899 

do 

do 

do 

Apr.  18,1899 

do 

do 

Oct   81,1899 
do 

Oct     8,1898 

do 

do 

do 

do 

do 

do 

do 

do 

Nov.  28,1899 

do 

Oct   26,1896 

Jan.  16,1900 

38 

Section ;« 

. . . .do . . . 

Da 

89 

Section  39 

...  .do . .. 

Da 

4U 

Section  40 

do... 

Do. 

41 

Section  41 

.. .  .do ... 

Do. 

4,? 

Section  42 

...  .do . . . 

Do. 

43 

Section  43 

....do ... 

Jan.  26,liX> 

44 

Section  44 

....do ... 

Da' 

45 

Section  46 

....do ... 

Do. 

46 

Section  46 

..  ..do ... 

Do. 

47 

Section  47 

...  .do ... 

Do. 

48 

Section  48 

....do ... 

Da 

49 

Section  49 

....do ... 

Sept  20.1i99 
Oct      5, 1899 

fiO 

Section  SO 

....  do ... 

51 

Section  51 

....do ... 

Oct    15,1899 

bl 

Section  52 

....  U  V    ... 

.. . .do ... 

Nov.    9,1»9 

53 

Section  f>3 

Jan.  22,1900 

M 

Section  54 

....do ... 

Do. 

^5 

Section  55 

do ... 

...  .do .. . 

Not.  18,1999 

56 

Section  56 

Nov.    7.  l^W 

57 

Section  67 

....do ... 
.  ...do ... 

Nov.    i,v^ 

58 

Section  58 

Oct    12,1$» 

50 

•  Section  59 

...  .do ... 

Do. 

60 

Section  60 

...  .do ... 

Sept.   4,1899 

61 

Section  61 

....do ... 

Nov.  12,l!«9 

62 
68 

Catfish  Bavou  Dike 
Byergreen-Bondurant: 
Section  03 

....do ... 

....do... 
....  do ... 

Oct    81.1899 
Nov.  12,1899 

64 

Section  64 

Aug.  31.1^ 

65 

Section  65 

...  .do ... 

Aug.  30.1899 

66 

Section  66 

.  ...do ... 

Oct    10,1899 

67 

Section  67 

....do . . . 

Do. 

f8 

Section  68 

...  .do ... 

Oct   81,1^ 

69 

Section  69 

.. . .do ... 

Oct     2,1899 

70 

Section  70 

....do ... 

Sept    9,1^ 

71, 

Section  71 

...  .do ... 

Jan.     7,1900 

Ti 

Section  72 

.,..do .,. 
....do ... 

Nov.    8. 1899 

78 

Section  73 

Sept  90, 1899 

Jan.  24,1889 
Do. 

74 

Mlnneliaha: 

Section  1 

....  do ... 

75 

Section  2 

....do ... 

76 

Sections  ...i 

Section  4 

....do ... 

Jan.  25,1900 

77 

....do ... 

Enlarge- 
ment. 

•  *  ■  •Uv/  •  «  • 

....do ... 

....do ... 
....do ... 

New 

2 

2.8 
1.9 

8.7 
8.9 

Feb.  18,1901) 

78 

Aquasco: 

Section  1 

Joly  29.1899 
Jan.  22,1930 

79 

Section  2 

80 

Section  S 

July  20,1HS9 
Feb.  23,1900 

81 

Esperanza: . 

Section  18 

82 

Section  19 

Feb.  21,1900 

88 

Aihley: 

Section  1 

July  20.1899 
May  20,1^(99 
Mar.     I,].<i99 

84 

Section  4 

do... 

85 

Section  5 

....do ... 
....do ... 
....do ... 

86 

Sect  on  6 

Feb.  23.18M 

87 

Section  7 

May  20,l?<99 

July  20,l8d9 

Do. 

88 

Section  8 

•  ...do ... 

89 

Section  9 

....do ... 

90 

Section  10 

....do ... 

Do. 

91 

Section  11 

....do ... 

May  20,1899 
Mar.    8,12»0 
Mar.  22,1900 
Feb.  20,1900 

92 

Glasscock,  lot  8: 

Section  1 

Enlarge- 
ment 
....do ... 

...  .do ... 

L8 
1.6 
2.8 

98 

Section  2 

94 

Aahley-Falrvlew: 

Section  5 
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Fbmih  dixtria  levea,  i^9-J9(W— Continued. 

LOWEE  TENSAS  LEVKE  DISTRlCT-Contlnned. 


-siHonT.:"".".:.. 

"■srB^-.s 

16.20       « 

101.68 

3,346 

Ite 

ia,2M.86 

3  588 

Swtlon   S 

U,  Hi.  01 

8,730 

624 

BeeUoD  4 

U,  302.62 

16,20       ; 

Bli 

01 

8,950 

830 

BecUon  6 

i.isi.7! 

Section  « 

B«ctloD    7 

I.AB3.SI 

80 

4:211 

:i83 

1,908,68 

16,70        1 

98; 

90 

4,384 

1,602.41 

16.70 

920 

0,901.72 

821 

4:646 

Section  11 '.!!!!"!" 

0,777.67 

47S5 

:686 

D440.0e 

49 

4768 

8,0M.90 

16; 19       : 

98; 

66 

4815 

',^V6 

4,»89.6S 

4,961 

i.'m.m 

4  968 

Section  11 

4  065.72 

6  019 

'.»3 

Section   7 

U,  618. 87 

16.19 

748 

93 

6,023 

,025 

Sect 

S,  099.81 

98! 

6,100 

,096 

Sec 

l,SK.9a 

6,219 

2,S64.S2 

6:100 

:096 

12,942.70 

131 

66 

6,428 

onM 

i.m:K 

887 

6,700 

^: 

4,M9.98 
11, 862.76 

16  50 

39i 

M 

k^ 

'110 

Bee 

11,550.42 

ittieo 

9oi 

6: 566 

4,635.56 

16,60 

6,849 

:702 

on  27 

12,483.70 

061 

16,762.27 

699 

4  066.64 

320 

98 

8:110 

'825 

Section  SO 

13.231.70 

16,50 

18: 

23 

,302 

BectlonBl 

1,166.85 

8:800 

SecMoDW 

12,441.88 

9  170 

:98a 

Section  33 

0,417.  S8 

68 

9400 

,290 

Beet 

13  520.00 

20!  00 

00 

9,660 

,620 

0,821.42 

9T16 

.687 

lonS6 

1,808.66 

9806 

ion  87 

2,478.M 

22!00 

9  886 

Sec 

lonSK 

3  350.83 

22.00 

9  900 

:b97 

Sect 

onS9 

2,390.00 

22,00        2 

60 

9,981 

:935 

12,181.89 

22.00 

10,100 

omi 

18,113.69 

22.00 

10  100 

Oll« 

9,120.74 

006 

10,120 

:io6 

Lon« 

12.293.56 

042 

66 

10: 320 

,225 

12.437,60 

24.76 

071 

31 

10,865 

on« 

12,463.06 

24.76 

on« 

18.283.24 

24.76 

10: 328         I 

on« 

U^  415. 13 

320 

1D.2,»         1 

:o7o 

on*s 

14,670.87 

24:76 

60t 

29 

1^214.57 

14.50 

it  083. 90 

6O; 

8:960 

on  51 

12.638.27 

05 

8^670 

onM 

13.003.16 

li 

927 

66) 

52 

530 

12:989:08 

1  :6o 

883 

lOnM 

11,548.22 

13.00 

50 

on  66 

46 

e:soo 

637 

on  57 

1  :oo 

6  284 

168 

nnM 

12)  432!  70 

1  .00 

6! 

e:o22 

See 

on  GO 

12.061.96 

5,860 

SectI 

onro 

12,  MS.  52 

1  :oo 

02 

5,800 

Section  ei 

9.821.18 

26 

^800 

790 

CalAlh  B>iynii  Dike. 

14,826.32 

1 :6o 

60. 

43 

5:770 

1:880 

820 

SectlMiro 

1.B07.99 

.95 

76t 

80 

6.880 

6.0O6 

BecUon  64 

6,006 

6^200 

6  000 

b:2oo 

105 

0:  Sis! 61 

54; 

78 

5,240 

1;  329, 21 

:95 

72 

3)  160 

Secaon70 

6[6S2!76 

2:100 

Section?] 

4^968.48 

2:100 

S49 

Section  72 

4,926.69 

,90 

921 

64 

430 

Sect 

lonW 

is;  033.60 

939 

33 

'635 

i:285 
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Fourth  dutrict  Uvea,  lS99-1900-€on^ama^, 

LOWXR  TENBAB  LSVSB  DIBTRICT-Contlnned. 


No. 


74 
75 
70 
77 

78 
79 
80 

81 
82 

88 
84 
86 
86 
87 
88 
89 
90 
01 

92 


94 


Name  of  levee. 


Totel  yard- 
age paid 
for. 


Mtimehalia: 

BecUoDl 

Section  2 

Sections 

Section  4 

AquoBCo: 

Section  1 

Section  2 

Sections 

Bq>erania: 

Section  18  ... 

Section  19  ... 
Adiley: 

Section  1 

Section  4 — 

Section  6 

'  8ection  6 

Section  7 

Section  8 

Section  9 

Section  10 

Section  11 

GlaflBcock,  lot  3: 

Sectionl 

Sectlon2 

AAhley-Fairview: 

Section5 


Cvbieyardt. 
13,655.66 
18.476.22 
IS.  771. 74 
U.  355. 42 

18.189.16 
18.549.17 
13,501.57 

21,130.76 
19,588.61 

17,999.66 
20,005.56 
19,771.94 
19,100.89 
16,174.26 
16,499.02 
16.371.88 
17,884.32 
18,162.49 

12.438.28 
10,350.44 

26,094.86 


Price 

per 

cubic 

yard. 


OMm. 
12.78 
12.78 
12.78 
12. 7S 

11.99 
11.99 
U.99 

19.70 
19.70 

11.86 
11.86 
11.86 
11.86 
11.86 
11.36 
11.36 
11.86 
U.86 

20.00 
20.00 

14.60 


Total  cost 


11,738.86 
1,715.62 

J,  753. 14 
1,446.64 

1,676.89 
1,624.54 
1,618.84 

4,162.76 
8,868.96 

2,044.74 
2,272.64 
2,246.09 
2,169.86 
1.837.39 
1,874.29 
1,859.84 
2,081.66 
2,068.26 

2,487.66 
2,070.09 

8,970.22 


Dlrtanoe  from  center  of 
leTee  to  riTer  bank. 


FdtL 
3,843 
8,829 
8,748 
$,665 

1,960 
1,960 
1,500 

8,009 
8,461 

2,200 
8.230 
8,870 
8.965 
4.181 
8,985 
8,384 
2,466 
1,466 

1,670 
1,568 

1.078 


Greatest 


4,000 
8,943 
8,829 
8,748 

2,640 
1.980 
1,980 

12,025 
12,025 

2,486 
8,870 
8,965 
4,225 
4,222 
4,181 
8.985 
8,384 
2,466 

1,890 
1,670 

1,666 


▲Terage. 


8,076 
8,881 
8,798 
8,701 

2,810 
1,960 
1,740 

10,012 
10,242 

2,247 
8,546 
8,922 
4,090 
4,206 
4.086 
8,679 
2,914 
1,964 

1,786 
1,612 

1,842 


Nature  of 


Da 
Do. 
Da 
Da 

Da 
Da 
Da 

Da 
Da 

Da 
Da 
Do. 
Da 
Do. 
Da 
Da 
Do. 
Da 

Da 
Do. 

Da 


LOWER  TENSAS  LEVEE  DISTRICT  (UNOOMPLETED  LEVEES). 


Na 


1 
2 
8 
4 

6 
6 
7 
8 
9 
10 

11 

13 


Name  of  lerea. 


Stockridge: 

Sectionl ... 

Section  2... 

Sections  ... 

Section  4  . . . 
BBperansa: 

Section  1  .. 

Section  2  . . 

Section  8  . . 

Section  4  . . 

Section  16  . . 

Section  17  . . 
OlaoMXMsk,  lot  1: 

Section*  1-S 
QlaaKock,lot2: 

Sectionfl  1-8 


Milea 
below 
Cairo. 


660 

650 
669 
660 

711 
7U 
711 
711 
718 
TIB 

724 

726 


Bank. 


R. 
R. 
R. 
R. 

R. 
R. 
R. 
R. 
R. 
R. 


Ocmtzactor. 


dark  A  Reagan 

.....do 

do 

.....do 


Bate  O'Brien  .. 

do 

do 

.....do 

Helgason  Bros. 


"ST! 

Batt  O'Brien 
.....do 


Length 
of  line. 


1,629 
1,400 
1,400 
1,300 

800 

1,000 

800 

800 

1,200 

1,200. 

8,100 

2,674 


Length 

of  axis 

of  river 

covered. 


FBtL 
1,000 
800 


Qradeof 

leree 

abore 

highert 

known 

water. 


8.0 

3.0 


1,400 
1,800 

8.0 
8.0 

700 
900 

700 
700 
900 
900 

6.8 

6.8 
&8 
5.8 
6.6 
6.8 

8,100 

8.0 

2,674 

8.0 
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Fourth  distrid  levees,  lS99-1900—Ckm^u&d. 

LDWXR  TENSAS  LEVEB  DISTRICT  (UNCOMPLETED  LEVEES)— Oontlnned. 


No. 


2 
8 

4 

6 
6 

7 
8 

9 
10 


U 
12 


Name  of  levee. 


Stockridge: 
Section  1 ... 

Section  2 ... 
Sections  .., 
Section  4  . . , 
leransa: 
Section   1 . 
Section   2 . . 
Section  3  . 
Section  4 . 

Section  16  . 
Section  17  . 

GlaaBoock,  lot  1: 
Sectiona  1-3 

Olaascock,  lot  2: 
Sections  1-8 


Section. 


Grown. 


FseL 
8 

8 
8 
8 

8 
8 
8 
8 

8 
8 


8 
8 


Land 
dope. 


8tol 

8tol 
8tol 
8tol 

8tol 
8tol 
Stol 
8tol 

Stol 
Stol 


Stol 
Stol 


River 
■lope. 


Stol 

Stol 
Stol 
Stol 


Sto 
Sto 
Sto 
Sto 

Sto 
Sto 


Stol 
Stol 


New  or 

enlane- 

ment 


Enlarge- 
ment 

....do ... 

•  •  •  *  ^A V  •  •  ■ 

•  •  ■  •  ^Aw   •  •  • 

....do ... 
....do ... 
....do ... 

....do ... 
....do ... 


. . .  .do 
....do 


Average  height. 


Above 

old 
levee. 


JPoCl. 

S.0 

S.0 
S.0 
8.0 

4.0 
4.0 
4.0 
4.0 

4.0 
4.0 


2.6 
2.5 


Above 
ground 
surface. 


FbO. 
U 

12.0 
18.0 
16.0 

16.2 
18.0 
17.3 
17.7 

16.0 
16.0 


14.0 
15.4 


Date  of 
contract 


1896. 
July  28 

....do ... 
....do ... 
....do ... 

Oct  8 
. . .  .do . . . 
....do ... 
....do ... 

1889. 
Oct   81 

■  ■  *  •  VI V  •  •  « 

1900. 
Mar.  29 

May  15 


Total 
yardage. 


OuMcifds. 
16,189.47 

14,690.84 
16,686.40 
14,619.66 

14,699.98 
16,756.02 
14,810.06 
14,628.12 

19,278.22 
18,848.08 


24,896.46 
26,772.88 


No. 


1 
2 
3 

4 

6 
6 
7 
8 
9 
10 

11 

12 


Name  of  levee. 


Stockbridge: 

Section  1 ... 

Section  2  . . , 

Section  8  . . , 

Section  4  ... 
Esperanza: 

Section  1 .. 

Section   2  . . 

Section  3  .. 

Section   1 .. 

Section  16  .. 

Section  17  . . 
Glancock,  lot  X: 

SectiouB  1-3 
01asBCOck,lot2: 

3ectional-8 


Price 
.per 
cubic 
yard. 


OerdM. 
13.00 
18.00 
13.00 
13.00 

19.90 
19.90 
19.90 
19.90 
19.70 
19.70 

16.80 

16.80 


Diatanoe  from  center  of 
levee  to  river  bank. 


Least 


.Ftet 

6,000 

5,000 

1,700 

2,100 

2,600 
8,000 
8,200 
1,640 
4,000 
8,000 

1,800 

2,000 


Great- 
est 


FeeL 

6,000 

4,600 

1,700 

2,100 

2,600 
3,000 
8,400 
1,796 
8,000 
2,700 

1,700 

1,800 


Average. 


6,600 

4,800 

1,700 

•2,100 

2,600 
8,000 
8,800 
1,710 
8,600 
2,860 

1,760 

1,900 


Nature  of 
bank. 


Caving .... 

....do 

....do 

....do 

Stationary. 

do 

....do 

Caving 

Stationary. 
....do 

Caving .... 

....do 


Condition  of  contract 


100  per  cent  in  place. 
87  per  cent  in  place. 
Nothing  done. 
60  per  cent  in  plaoe. 

Nothing  done. 

Do. 

Do. 
6  per  cent  in  plaoe. 
99  per  cent  in  place. 
24  per  cent  in  place. 

40  per  cent  in  place. 

Nothing  done. 
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Fburih  diitrid  Uvea,  1899'190(h'€oJi\m\keA. 

ATCHAFALATA  LEVKB  DISTRICT. 


No. 


Name  of  leree. 


MOM 
below 
Cairo. 


Bank. 


Oontiaotoff. 


Lensth 
of  line. 


Gmd«of 
Lenftli  ofi     levee 
axis  of       aboTe 
river  ooT-  highest 
ered.        known 


1 
2 
8 

4 

6 
6 
7 

8 
9 

10 
11 
12 

18 
14 
15 
16 
17 

18 
19 
20 

21 
22 
28 
24 
25 

26 
27 

28 
29 
80 

81 
82 
88 
84 
85 

86 
87 
88 

89 
40 

41 
42 
4S 

44 

45 
46 
47 

48 
49 


WatiK)n: 

Section  1 

Section  2 

Section  8 

Section  4 

Buqnol: 

Sectionl 

Section2 

Sections 

Nina: 

Section  6 

SootionS 

HermiUge: 

Section  1 

Section  2 

Sections 

Barroza: 

Sections 

Section  4 

Section  5 

Section  (» 

Section  11 

Section  12 

Section  la 

Section  14 

Homestead: 

Sectionl 

Section  2 

Section  3 

Section  4 

Sections 

Port  Allen: 

Sectionl 

Section  5 

Beaulieu-Antoiiio: 

Section  1 

.    Section  2 

Sections 

dnclare: 

Section  1 

Section  2 

Sections 

Section  4 

Sections 

Bnisly: 

Sectionl 

Section  2 

Sections 

Section4 

Sections 

MiBtouri: 

Section  2 

Sections 

Section  4 

St  Delphine: 

Sectionl 

Section2 

Sections 4 

8ection4 

Anstralia: 

Sectionl 

Section  2 


794 
794 
794 
794 

794 

794 
794 

806 
806 

808 

808 

824 
824 
824 
824 
824 

824 
824 
824 

833 
8S3 
833 
833 
838 

883 

834 

836 
836 
836 

837 
837 
837 
837 
837 

838 

8:w 

838 
838 

840 
840 
840 

841 
841 
841 
841 

846 
846 


R. 
R. 
R. 
B. 

R. 
R. 
R. 

R. 
R. 

R. 
R. 
R. 

R. 
R. 
R. 
R. 
R. 

R. 
R. 
R 

R 
R. 
R. 
R. 
R. 

R 
R. 

R 
R. 
B. 

R. 
R. 
R. 
R. 
R. 

R. 
R. 
R. 
R. 
R. 

R. 
R. 
R. 

R. 
R. 
R. 
R. 

R. 
R. 


N.  P.  Philips, 

do 

do 

.....do 


.do 
.do 
.do 


F.M.  McLaughlin 
do 


W.  F.  Barbour  &  Son. 

do 

do 


Sam  Robertson 

do 

do 

do  . ..* 

Dilworth-Scudder  Dred^- 
incGo. 

do 

do 

.....do 


Helgaaon  Brothers 


.do 
.do 
.do 


.do 
.do 


M.L.Unnan. 

do 

do 


OeofRe  Byrne. 

do 

do 

do 

do 


J.  W.Whipple  A  Son. 

do 

do 

do 

do 


Israel  R.  Bobbitt. 

do 

do 


F.  M.  McLaughlin 

do 

do 

do 


M.  L.  Linnan. 
....do 


710 
800 

800 
892 

447 
400 
629 

1,000 
1.100 

700 
700 
927 

800 
1,000 
900 
700 
237 

1.000 
900 
735 

1,012 
900 

1,100 
900 
800 

578 
768 

1,600 
1,400 
1,400 

1,200 
1,000 
1,000 
900 
1,000 

900 

900 

1,000 

800 

900 

1,700 
1,600 
1,786 

691 
700 
600 
664 

1,870 
1,962 


630 
240 
290 
880 

440 
400 
520 

500 

1,000 

570 
880 
780 

7S0 
970 
880 
760 
230 

1,000 


575 
700 

1,600 
1,800 
1,600 

1,200 
990 

1,000 
880 
990 

900 
900 
960 
530 
900 

1,400 
1,600 
1,500 

400 
530 
440 
600 

2,900 
2,900 


&9 
5.9 
&9 
5.9 

5.9 
5.9 
5u9 

5.4 
5i4 

5.7 
6-7 
4.7 

4.3 
4.3 
4.3 
4.3 
4.2 

4.2 


900 

4- -2 

730 

4.2 

1,000 

4.5 

900 

4.5 

1,100 

4L5 

900 

4.5 

740 

4.5 

4.5 
4.6 

S 

s 
s 

4.6 
4.6 
4.6 
46 
46 

4.6 
4.6 
4.6 
4.6 
4.6 

3 
S 
3 

4.6 
4.6 
4.6 
4.6 

3 
8 


APPENDIX  Y  Y — REPORT  OF  MISSISSIPPI  RIVER  COMMISSION.       4891 
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ATCHAFALAYA  LEVEE  DISTBIGT-Continned. 


No. 


2 
S 

4 

5 
6 

7 

8 

9 

10 
11 
12 

13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
80 

81 
82 
83 
84 
86 

86 
87 
88 
89 
40 

41 
42 
48 

44 

45 
40 
47 

48 
49 


Name  of  leyee. 


Section. 


> 


Watson: 

Section  1 

Section  2 

Sections 

Section  4 

Bnquoi: 

Sectionl 

Section2 

Sections 

Nina: 

Sections 

Sections 

Hermitage: 

Section  i 

Section2 

Sections 

Barroza: 

Sections 

Section4 

Sections 

Sections 

Sectionll 

Section  12 

Section  IS 

Section  14 

Homestead: 

Sectionl 

Section  2 

Sections , 

Section4 

Sections..: 

Port  Allen: 

Sectionl 

Section  5 

Beaul  ieu- Antonio: 

Sectionl 

Section2 

Sections 

Clnclare: 

Sectionl 

Section2 

Sections 

Section  4 

Sections 

Brualy: 

Sectionl 

S6Ction2 

Sections 

Section4 

Section  5 

MiflBouri: 

8eetion2 

Sections 

Section  4 

StDelphlne: 

Sectionl 

Section2 

Sections 

8ectlon4 

AUBtralia: 

Sectionl...^.., 

Section  2 , 


FL 
8 


8 
8 
8 

8 
8 
8 

8 

8 

8 
8 
8 

8 
8 
8 
8 
8 
8 
8 
8 

8 
8 
8 
8 
8 

8 
8 

8 
8 
8 

8 
8 
8 
8 
8 

8 
8 
8 
8 
8 

8 
8 
8 

8 
8 
8 
8 

8 
8 


Land 
slope. 


8tol 


8tol 
Stol 
8  to  1 


8  to 
8  to 
8  to 


Stol 
Stol 


8  to 
8  to 
S  to 

8  to 
8  to 
8  to 
8  to 
S  to 
8  to 
8  to 
8  to 

8  to 
8  to 
8  to 
8  to 
3  to 

8  to 
8to 


8  tol 
8  to  1 
8  to  1 


8  to 
8  to 
S  to 
3  to 
8  to 

8  to 
8  to 
8  to 
8  to 
8  to 

8to 
8  to 
8  to 

8  to 
8  to 
S  to 
S  to 

S  to 
8  to 


River 
Blope. 


Stol 


8  tol 
Stol 
Stol 

S  tol 
8  to  1 
8  to  1 

Stol 

Stol 

8  tol 
8  to  1 
8  to  1 


8  to 
8  to 
8  to 
S  to 
S  to 
8  to 
8  to 
8  to 


Stol 
8to  1 
8  to  1 
8  tol 
Stol 

Stol 
8  to  1 

Stol 
Stol 
8  tol 

Stol 
Sto  1 
Stol 
8  to  1 
8  tol 

8  tol 
Sto  1 
8  to  1 
8  to  1 
8to  1 


Sto 
Sto 
Sto 

Sto 
8  to 
8  to 
8  to 

8  to 
Sto 


New  or 
enlarge- 
ment. 


Newand 
enlarge- 
ment 

New 

,...do ... 
do... 


.do., 
.do., 
.do.. 


Enlarge- 
ment. 
do .. 

....do .. 
....do .. 
....do .. 

....do .. 

do.. 

....do .. 

do.. 

....do .. 

do .. 

....do .. 
....do .. 

....do .. 
....do .. 
....do.. 
....do.. 
....do .. 

....do.. 
....do.. 

....do.. 
....do .. 
,...do .. 

....do .. 
,...do .. 
....do .. 
,...do.. 
....do .. 

....do .. 
....do .. 
....do .. 
....do .. 
....do .. 

....do .. 
....do .. 
....do.. 

....do .. 
....do .. 
....do .. 
....do .. 

....do .. 
,...do .. 


Ayerage 
height— 


^ 


o 

I 


FeeL 
2.2 


8 

8.2 

4.4 
8.8 
8.4 

2.8 

2.8 

2.8 

S 

2.8 

8 

8.2 

2.6 

2.2 
2.8 
2.4 
2.6 
8.4 

2.1 
2.7 

2.8 
2.2 
1.9 

8.4 
4.2 
4.2 
8.9 
8.8 

3.7 

4.2 

8.9 

4 

8.8 

2.2 
2.4 
8.1 

8.4 
8.8 
8.8 
8.8 

2.2 
2.4 


FeeL 
20.9 


14.6 
16.8 
14.8 

14.1 
14.1 
14.1 

19.7 

18.4 

17.7 

26 

20.6 

22.2 

20 

2L4 

21.7 

20.1 

20.4 

21.2 

2L8 

15.2 
16.9 
15.6 
17.6 
18.2 

17.8 
17.2 

15.2 
15.2 
14.2 

14.1 
IS.  5 
14.6 
15.1 
16.4 

16.4 
16.5 
16.3 
17.1 
17.2 

15.2 
15.6 
16.1 

18.8 
18.4 
20 
19.8 

12.7 
12.4 


Date  of  con- 
tact. 


Sept.  29,1899 


....do , 


Oct     6,1899 

do 

do 


Jan.    5,1898 

Dec.    1,1809 
do 

Oct     6,1899 

■  •  •  •  •Uw  ■••■*•• 

■  •  •  •   aUw    «■••*•■ 

do 

Jnne    1,1898 
do 

»  ■  ■  ■  ■  VI V  «  ■  •  •  •  ^  • 

do 


Sept  29,1899 

■  •  •  ■  «  UU  •■•■••« 

K    ■    •   •    V  U\/    ••••■«■ 

do 

■    •    ■    M     ■  Vlw     ••■•«•■ 

Jan.   30,1900 
do 


Oct     1,1898 

■  •  ■  «  ■  U V  ••■■■■■ 

•     •     M    ■     vVI^     ■•••«•! 

Sept  29. 1899 

do ... 

do... 

do ... 

do... 


do 

...do 
...do 
...do 
...do. 


Oct     1,1898 
do 

•  •  •  •  aVl^/    •••■■•! 

Sept  29,1899 

•  •  ■  •  •  Vl  V   ••*•••■ 

do 

Oct     1,1898 
do7. 


Work  com- 
pleted. 


Mar.  16,1900 

Feb.  1,1900 
Feb.  21,1900 
Jan.  20,1900 

Dec.  14,1899 
Jan.  29.1900 
Do. 

July  81,1899 

Do. 

Feb.  24,1900 
Jan.  6, 1900 
Mar.-  21,1900 


Feb. 
Jan. 
Mar. 
Apr. 
July 


15,1900 
4,1900 

11,1900 
.5,1900 
6,1899 


Do. 
Do. 
Do. 


Feb. 
Feb. 
Jan. 
Dec. 
Feb. 


28,1900 

1,1900 

5,1900 

19, 1899 

26,1900 


Apr.     4. 1900 
Apr.  13,1900 

Sept  19,1899 
Do. 
Do. 


Jan. 
Dec. 
Dec. 
Jan. 
Nov. 


20,1900 
18,1899 
15, 1899 
9,1900 
17,1899 


Do. 
Dec.  30,1899 
Feb.  26,1900 
Feb.     1,1900 
Dec.     7, 1899 

July  -7,1899 
July  14,1899 
July  20,1899 

Feb.  20,1900 
Jan.  25,1900 

Do. 
Dec.    2,1899 

Aug.  12,1899 
Do. 
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Fcmrth  diatrid  levees,  lS99-1900—Contin\ied. 
ATCHAFALAYA  LEVBB  DISTRIGT-GontinaedL 


No. 


1 
2 
8 

4 

6 
6 
7 

8 
9 

10 
11 
12 

18 
14 
16 
16 
17 

18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
SO 

81 
82 
88 
84 
85 

86 

87 
88 
89 
40 

41 
42 
48 

44 

45 
46 
47 

48 
49 


Name  of  leyee. 


Watson: 

Sectlonl 

8eotioD2 

Section  8 

6ectioii4 

Buquoi: 

Section  1 

Section  2 

Sections 

Nina: 

SectionO 

Sections 

HermitAge: 

Section  1 

Section  1' 

Section;: 

BaiToza: 

Section:; 

Section  4 

Sections 

Section  li 

Section  11 

Section  12 

Section  l:5 

Section  11 

Hoiiiw*tert(!: 

Section  1 

Section  2 

Sections 

Section  4 

•  Sections 

Port  Allen: 

Section  1 

Sections 

Beaulieu-Aritunio 

Section  1 

Section  2 

Section  5 

Clnclare: 

Section  1 

Section  2 

Sections 

Section  4 

Section  6 

Bnisly: 

Section  1 

Section  2 

Sections 

Section  4 

Sections 

Missouri: 

Section  2 

Sections 

Section  4 

St  Delphine: 

Section  1 

Section  2 

Sections 

Section4 

Australia: 

Sectionl 

•8ection2 


Total  yard- 
age piald 
lor. 


11. 
10. 
11. 
10. 

10. 

9, 

11. 

16. 
19, 

12. 
18, 
12, 

M, 
15. 
16. 
IS, 
8, 

15, 
15, 
10, 

18. 
18, 
13, 
12, 
12, 

10, 
12, 

15. 
15. 
16, 

18, 
12. 
12. 
12. 
18, 

18. 
18, 
13. 
13. 
13, 

16. 
15, 
15. 

11. 
12, 
11, 
12, 

18. 
12, 


399.10 
147.90 
624.82 
150.80 

.HOT.  24 
781.88 
612.60 

810.89 
008.56 

966.14 
509.97 
748.78 

270.26 
606.47 
452.61 
786.19 
664.13 

371.74 
767.66 
936.76 

280.82 
761.87 
987.87 
953.94 
906.63 

218.50 

8SS.26 

767.62 
457.84 
8»8.62 

644.16 
499.16 
450.50 
097.26 
422.27 

665.69 

548.95 
610.07 
152.87 
961.99 

332.99 
S57.85 
868.88 

608.87 
017.21 
740.49 
868.81 

649.96 
798.17 


Price 

per 

cubic 

yard. 


OentM. 
13.25 
13.25 
IS.  25 
13.26 

12.00 
12.00 
12.00 

16.25 
16.26 

19.00 
19.00 
19.00 

22.50 
22.60 
22.60 
22.50 
14.00 

14.00 
14.00 
14.00 

18.95 
18.95 
13.96 
13.96 
18.96 

18.80 
14.20 

10.97 
10.97 
10.97 

12.87 
12.87 
12.87 
12.87 
12.87 

14.00 
14.00 
14.00 
14.00 
14.00 

14.50 
14.50 
14.50 

16.26 
16.26 
16.26 
16.26 

10.97 
10.97 


Total  OQCt 


11,610.89 
1,344.60 
1,540.29 
1,844.92 

1,236.87 

'1,173.82 

1,898.61 

2,731.77 
8,068.89 

2.468.38 

2,566.89 
2,422.27 

8,210.81 
8,488.78 
8,476.81 
8,090.64 
512.96 

2,152.04 
2.207.47 
1,531.16 

1.862.61 
1,919.78 
1,951.31 
1,807.07 
1,800.47 

1,359.06 
1,822.32 

1,729.70 
1,696.73 
1,742.98 

1,756.00 
1,608.61 
1.602.38 
1,556.92 
1,727.46 

1,918.18 
1,896.85 
1,905.41 
l,&tl.40 
1,964.68 

2,368.28 
2,226.89 
2,300.99 

1,885.80 
1.952.80 
1,907.83 
2,089.48 

1,486.48 
1,408.41 


DIatance  from  center  of 
levee  to  river  bank. 


LeaBt. 


JTBtlL 

200 
810 
810 
220 

290 
260 
210 

680 
1.820 

2,400 
2,180 
2,180 

880 
840 
820 
660 
1.060 

760 
760 
840 

240 
240 
280 
240 
250 

270 
190 

480 

600 
120 

200 

200 
160 
200 
320 

280 
180 
140 
200 
800 

250 
450 
200 

180 
870 
430 
640 

160 
220 


Qreateet.  I  Average 


820 
820 
810 
810 

290 
290 
260 

1,000 
1,600 

2,460 
2,780 
2,800 

1.010 
890 
840 
840 

1,100 

1,100 
1,100 
1,100 

266 

280 
837 
296 
296 

270 
250 

600 
640 
180 

20O 
210 
200 
820 
820 

880 
280 
200 
825 
826 

450 
636 
640 

870 
430 
640 
670 

660 
660 


800 
816 
810 
260 

290 
270 
240 

750 
1,500 

2,425 
2.600 
2.200 


Nature  (tf 
bank 


900 

Do. 

870 

Da 

830 

Do. 

800 

Da 

1,100 

Da 

1,000 

Da 

1.000 

Da 

1.000 

Do, 

250 
260 
800 

270 
290 

270 
220 

640 
630 
160 

200 
200 
190 
260 
820 

800 
230 
160 
800 
810 

400 
600 
600 

800 
400 
480 
660 

880 
400 


Making. 
Da 
Da 
Da 

Do. 
Da 
Da 

Da 

Caving. 

Da 
Da 
Da 


Da 

Do. 
Da 
Do. 
Da 

Da 
Washing. 

Making. 
Da 
Da 

Da 
Da 
Do. 
Da 
Da 

Da 

Stationary 

Da 

Do. 
WaehiDg. 

Caving. 
Do. 
Do. 

Do. 
Da 
Da 
Do. 

Washing. 
Do. 
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AT^HAFALAYA  LEVEE  DISTRICJT  (UNCOMPLETED  LEVEES). 


No. 


1 
2 
S 

4 
6 
6 

7 
8 
9 

10 
11 

12 

13 
14 
15 
16 


Name  of  levee. 


Orand  Bay: 

Section  1 4 

Section  2 

Sections 

Deyall: 

Section  1 

Section  2 

Sections 

CypresB  Hall: 

Section  1 

Section  2 

Sections 

Barroza: 

Section  1 

Section  2 

Fort  Allen: 

8ection6 

limerick: 

Section  1 

Section  2 

Sections 

Section  4 


Miles 

below 

Bank. 

Cairo. 

808 

R. 

808 

R. 

808 

R. 

828 

R. 

82S 

R. 

823 

R. 

828 

R. 

828 

R. 

828 

R. 

824 

R. 

824 

R. 

833 

R. 

834 

•R. 

834 

R. 

834 

R. 

834 

R. 

Contractor. 


Whipple  &. 

!!!'.!do!;!'! 


Scott. 


Ernest  Hyner. 

do 

do 


.do 
.do 
.do 


Sam  Robertson. 
do 


Helgason  Brothers 


.do 
.do 
.do 
.do 


Length 
of  line. 


FeeL 
696 
500 
500 

1,024 
800 
900 

900 
800 
600 

700 
700 

1,100 

900 
1,100 
1,000 
1,000 


Length 
of  axis  of 

river 
covered. 


FeeL 
660 
465 
465 

400 
730 
820 

820 
730 
640 

640 
640 

1,100 

760 
1,100 
1,000 

600 


Grade  of 

levee 

above 

highest 

known 

water. 


Feet, 


5.7 
5.7 
5.7 

4.4 
4.4 
4.4 

4.4 

4.4 
4.4 

4.3 
4.3 

4.5 

4.8 
4.6 
4.6 
4.6 


No. 


2 
8 

4 
5 
6 

7 
8 
9 

^o 
u 

12 

13 
14 
15 
16 


Name  of  levee. 


Grand  Bay: 
Section  1 

Section  2 
Section  3 

Devall: 
Section  1 
Section  2 
Section  3 

Cypress  Hall: 
Section  1 
Section  2 
Section  3 

Barroza: 
Section  1 
Section  2 

Port  Allen: 
Sectlon.5 

Limerick: 
Section  1 
Section  2 
Sections 
Section  4 


S 


FL 
8 

8 
8 

8 
8 
8 

8 
8 
8 

8 
8 

8 

8 
8 
8 
8 


Section. 


Land 
slope. 


3  tol 


3  to 
3  to 

Sto 
8  to 
3  to 

Sto 
8  to 
3  to 

Sto 
3  to 


3  to  1 


Sto 
3  to 
8  to 
3  to 


River 
slope. 


Stol 

3  tol 
3  tol 


3  to 
8  to 
3  to 

3  to 
3  to 
3  to 

3  to 
Sto 


3  to  1 

Stol 
S  to  1 
3  tol 
3  tol 


Newer 
enlarge- 
ment. 


Enlarge- 
ment 
...do ... 
...do ... 

...do ... 
...do ... 
...do ... 

...do... 
...do ... 
...do ... 

...do ... 
...do... 

...do ... 

...do... 
...do... 
...do... 
...do... 


Average 
height. 


O  <o 


Feet. 
4.6 

4-.  6 
4.5 

3 
3 
3.2 

3.1 
3  • 
2.9 

2.8 
2.8 

2.3 

2.8 
2.2 
2.2 
2 


or 


Feet. 
24.4 

28.9 
28.2 

19.8 
19.8 
19.1 

19.2 
21.4 
22.3 

22.7 
22.4 

17.3 

17.9 
18.4 
18.6 
17.6 


Date  of  con- 
tract 


Nov.  24,1899 

....do. 

Mar.  10,1900 

....do 

....do 

do, 

....do 

....do 

Oct     5,1899 
....do 

Jan.  30,1900 

Dec.  23,1899 

....do 

....do 

do 


Total  yard- 
age. 


Cubic  yards, 
.    13,400.58 

11,977.39 
14,254.41 

14,604.66 
13,758.83 
14,067.76 

15,877.58 
15.821.24 
18,322.23 

15,042.06 
13,566.77     , 

21,116.88 

13,401.86 

14,082.70 

12,381.26 

1,242.82 
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Fburth  dktnet  lenea,  1899-190(h-Coiiim\iaL 
▲TGHAFALATA  LE^BB  DIST1U0T  (UNOOMPLBTSD  LBVEBBHOontliuied. 


No. 

Name  of  lerea. 

Price 

per 

cubio 

yard. 

Dlftanoe  from  center  of 
leree  to  river  bank. 

Natueof 
bank. 

Gonditton  of  contEML 

L-t 

Great- 
ert. 

▲Teiate. 

1 

Qrand  Bay: 

Section  1 

Omit. 
24.60 
24.60 
24.00 

16.47 
15.47 
15.47 

16.47 
16.47 
16.47 

22.60 
22.60 

12.80 

14.20 
14.20 
14.20 
14.20 

1,520 
1,880 
2,800 

900 

1,840 

900 

900 

1,060 
1,120 

1.280 
1,040 

296 

296 
460 
450 
190 

1.830 
2,300 
2,840 

1,400 
1,400 
1,840 

1,080 
1,120 
1,230 

1,810 
1,810 

820 

475 
670 
640 

460 

1,670 
2,200 
2,820 

1,180 
1,870 
1,160 

960 
1,060 
1,170 

1.270 
1,170 

810 

860 

520 
520 
820 

GaTlnc 

do ....  1. 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Washing.... 

45  per  cent  oampleted. 

2 

Section  2 

48  per  cent  completed. 

8 

Sections 

43  per  cent  completed. 

4 

Devall: 

Section  1 

Nothing  done. 

5 

Section  2 

Do. 

0 

Section  8 

Bo. 

7 

Cyprem  Hall: 

Section  1 

Do. 

8 

Section  2 

Do. 

9 

Sections 

Da 

10 

Bam)ai: 

Section  1 

Da 

11 

Section  2 

2  per  cent  oooiplcled. 

12 

Port  Allen; 

Section  6 

7  per  cent  completed. 

IB 

Limerick: 

Section  1\ 

Nothing  dona 

14 

Section  2 

Do." 

16 

Section  8 

60  per  cent  oomplettd. 

16 

6ection4 

8  per  cent  complied. 

LiLFOURCHB  LEVEE  DISTRICT. 


No. 


1 
2 

8 

4 
6 


8 

9 

10 

11 

12 

18 

14 
15 

16 
17 


Name  of  leyea 


Jamestown: 

Section  1 

Section  2 

Oak  Alley: 

Section  2 

Sections 

Section  6 

Willow  Grove: 

Section  1 

Alliance: 

Section  2 

Hymelia-Killona: 

Section  1 

Section  2 

Sections 

Section  4 

Section  5 

Pellcan-Flagtown 

Section  6 

Ash  ton: 

Section  2 

Lone  Star 

Louisa: 

Section  2 

CoopeiSYllle.. 


Miles 

below 

Bank. 

Cairo. 

898 

B. 

898 

R. 

908 

R. 

908 

R. 

908 

R. 

916 

R. 

920 

R. 

930 

R. 

930 

R. 

930 

R. 

930 

R. 

930 

R. 

936 

R. 

940 

R. 

942 

R. 

948 

R. 

944 

R. 

Contractor. 


DonoYan  A  Daley . 
do 


H.  L.  Llnnan. 

.....do 

.....do 


Length 
of  line. 


Alb.  J.  Lacase 
do 


Hayes  Bros , 

do 

do 

do 

do 


.do 

.do 
.do 


Donovan  &  Daley . . . 
J.  A.  Andrews  &  Son. 


1,167 
1,000 

1.000 
1.102 
1,478  . 

1,695 

2,349 

2,808 
2.807 
2,287 
1,802 
2,365 

2,879 

1,171 
2,047 

8,200 
2,632 


Length 
ofaxuof 

river 
covered. 


1,160 
950 

1,150 
1,200 
1,700 

1,830 

2,270 

8,000 
2,200 
2.200 
1,800 
2,800 

2,800 

1,130 
1,900 

8,200 
2,500 


Qrtdeof 
levee 

above 
higfadt 
known 

water. 


JFW. 
4 
4 


19 
19 
19 

18 

16 

16 
16 
16 
16 
16 


14 
14 

2.7 
19 
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I\ourih  digtriat  leveesj  1899-1900— Conimnedu 

LAFOUBGHB  LEVBB  DISTRICT— Contiiiued. 


No. 


1 
2 

S 

4 
5 

6 

7 

8 
9 

10 
11 
12 

13 

14 

16 

16 
17 


No. 


1 
2 

8 

4 
6 

6 

7 

8 
9 

10 
11 
12 

18 

14 
15 

16 
17 


Name  of  levee. 


Jamestown: 

Bectkmi 

Section  2 

Oak  Alley: 

Section  2 

Sections 

Section  5 , 

Willow  Grove: 

Section  1 

Alliance: 

Section  2 , 

Hymelia-Killona: 

Section  1 , 

Section  2 

Sections 

Section  4 

Section  5 

Pelican-Flagtown: 

SectlonD : 

Aflhton: 

Section2 

Lone  Star 

Louisa: 

Section  2 

CoopeTsville. . 


Section. 


down. 


Feet. 
8 

8 

8 
8 
8 

8 

8 

8 
8 

8 
8 
8 

8 

8 

8 

8 
8 


Land 
alope. 


Stol 

Stol 

Stol 
Stol 
Stol 

Stol 

Stol 

Stol 
Stol 

Stol 
Stol 
Stol 

Stol 

Stol 

Stol 

Stol 
Stol 


Blver 
dope. 


I 

•'  New  or 
enlarge- 
ment 


Stol 

Stol 

Stol 
Stol 
Stol 

Stol 

Stol 

Stol 
Stol 

Stol 
Stol 
Stol 

Stol 

Stol 

Stol 

Stol 
Stol 


Enlarge- 
ment. , 
....do ... 

. . .  .do . . . 

■  •  •  aVi^/   •  ■  ■ 

....do... 
....do... 

•  ■  •  •  ^ftU  •  •  • 

■  •  ■  •  %A^^  ■  •  • 

. . . .do . . . 

•  ■  ■  a^A^F   •  •  • 

....do ... 

«  •  ■  ■  U V  •  •  • 

....do... 
....do... 
k...do ... 

....  Uw  ... 

.  .  .  .  %.U  ... 


Average  height. 


Above 

old 

levee. 


Feet. 
8.S 

8.1 

2.6 
2.7 
2.7 

2.8 

2 

2 
1.7 

2 
2 
1.9 

1.6 

2.S 

2.S 

1.2 
1.5 


Above 
ground 
surface. 


Feet, 
14 

14.6 

14.0 
15.2 
14.6 

11.6 

U 

11.6 
9.6 

10.6 
10.9 
10.9 

18 

10.7 

U.8 

U 
10.6 


Date  of 
contract. 


1899. 
Nov.  16 

....do ... 

Sept  29 

>  •  •  sVlw    •  •  ■ 

t  •  ■  aVIw   •  •  ■ 


Work 
com- 
pleted. 


1900. 
Mar.  12 

Feb.  21 

Jan.  5 
Feb.  li 
Mar.  24 


Nov.  27 

Mar.  21 

Oct.  5 

Jan.  6 

1898. 

1899. 

Oct  1 

Nov.  22 

. . .  .do . . . 

Dec.  14 

1900. 

....do... 

Feb.  16 

do... 

Do, 

....do... 

Mar.  20 

1899. 

do... 

1900. 

Sept.  15 
1900. 

Jan.  80 

Apr.  25 

1898. 

Oct  1 

Feb.  28 

1899. 

....do... 

Aug.  8 

....do... 

Sept  15 

Name  of  levee. 


Jamestown: 

Section  1 

Section  2 

Oak  Alley: 

Section  2 

Sections 

Section  5 

Willow  Grove: 

Section  1 ...... 

Alliance: 

Section  2 

Hymelia-Killona: 

Section  1 

Section  2 

Sections 

Section  4 , 

Section  5 

Pelican- Flagtown: 

Sectiono 

Ashton: 

Section  2 

Lone  Star 

Louisa: 

Section  2 , 

CoopersvUle... 


Total  yard- 
age paid 
.  for. 


Chibicyards. 
11,676.92 
10,899.49 

15,966.27 
15,1SL17 
15,411.56 

18,160.09 

16,288.18 

18,876.04 
18,898.78 

18,080.21 
17,828.85 
18,619.78 

26,265.20 

10,478.87 
16,972.84 

18,867.27 
11,007.69 


Price 

per 

cubic 

yard. 


OerUe. 
14.90 
14.90 

14.60 
14.50 
14.60 

10.00 

12.75 

11.75 
11.76 

11.75 
11.75 
11.75 

12.75 

10.90 
18.00 

18.90 
14.75 


Total  cost 


tl,789.86 
1,549.52 

2,S15.11 
2,194.02 
2,284.67 

1,816.01 

2,076.75 

2,217.9B 
2,161.86 

2,124.42 
2,065.49 
2,187.82 

8,848.81 

1,141.65 
S,065.U 

2,622.55 
1,623.68 


Distance  from  center  of 
levee  to  river  bank. 


Least 


Jftai. 
850 
190 

460 
600 
150 

185 

120 

760 
860 

75 
150 
150 

850 

200 
190 

167 
260 


Greatest 


450 
410 

600 
760 
880 

265 

820 

2,000 
760 

860 
250 
260 

1,100 

280 
880 

260 
860 


Average. 


FtA. 
410 
850 

580 
710 
220 

250 

280 

1,200 
450 

170 
180 
200 

.     800 

260 
269 

200 
810 


Nature  of 
bank. 


Caving. 
Do. 

Do. 

Do. 

Station- 


ary. 
Washi 


n«. 


Do. 

Making. 
Station- 
ary. 
Washing. 

Do. 

Do. 

Making. 

Caving. 
Do. 

Do. 
Do. 
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LAFOURCHE  LBVSB  DI8TRIGT  (UNGOMPLETED  LEVBBB). 


No. 


1 
2 
8 

4 
6 

e 

7 
8 

9 
10 

11 
12 
13 

14 
18 
16 


Name  of  levee. 


Pelognj: 

Section  1 

Section  2 

Sections 

Section  4 

Sections 

Oak  Alley: 

Section  1 

Section  4 

Aflhton,  lectlon  1 
Ellington: 

Section  1..... 

Section  2 

Alice: 

Section  1..... 

Section  2..... 

Sections..... 
Willswood: 

Section  1..... 

Section  2 

Sections 


Miles 
below 
Cairo. 


906 

906 
906 
906 
907 

906 
906 

940 

9il 
941 

946 
946 
946 

K51 
951 
961 


Bank. 


R. 
R. 
R. 
R. 

R. 
R. 
R. 

R. 
R. 

R. 
R. 
R. 

R. 
R. 
R. 


OontnMStor. 


Donoran  A  Daley 

do 

.....do 

.....do 

do 


H.L.Linnan  ... 

.....do 

Hayes  Brothexs. 


.do 
.do 


JP.H.McLaxifhlln 

do 

do 


W.F.  Barbour  &  Son. 

do 

do 


Lanfth 
line. 

TiPJtstbof 

axis  of 

riyer 

ooTered. 

AeC 

neL 

1,171 

1,210 

1,100 

1.140 

1,000 

1,090 

907 

1,020 

700 

600 

967 

1«180 

1,000 

940 

960 

920 

1,488 

i,«o 

1,634 

1,840 

2,806 

8,060 

2.000 

2,170 

1,661 

1,820 

1,444 

1,400 

1.400 

1,860 

1,482 

1,4« 

Gxadeof 

levee 

above 

biffbest 

known 


3.9 
8.9 
S.9 
8.9 
8.9 

8.9 
8.9 
8.4 

8.4 

8.4 

8.3 
8.3 
8.3 

8.3 
3.3 
8.3 


No. 


8 

9 

10 

11 
12 
13 

14 
15 
16 


Name  of  leree. 


Delogny: 
Section  1. 

Section  2. 
Section  8. 
Section  4. 
Sections. 

Oak  Alley: 
Section  1. 
Section  4. 


Section. 


Crown. 


Asbton,  section  1 
Ellington: 

Section  1 


Fbd, 
8 

8 

•  8 
6 
8 


8 
8 


Section  2. 
Alice: 

Section  1. 

Section  2. 

Section  8. 
Willswood: 

Section  1. 

Section  2. 

Sections. 


8 
8 

8 

8 
8 

8 
8 
8 


Land 
slope. 


Stol 

Stol 
Stol 
Stol 
Stol 


Stol 
Stol 


Stol 
Stol 


Sto 
Sto 
Sto 

Sto 
Sto 
Sto 


River 
slope. 


Stol 

Stol 
Stol 
Stol 
Stol 


Stol 
Stol 


Stol 

Stol 

Stol 
Stol 
Stol 

Stol 
Stol 
Stol 


New  or 
enlarge- 
ment. 


Enlarge- 
ment 
....do ... 
....do... 
....do... 

■  ■  •  •  U.  V  •  •  • 


.do 
.do 


Enlarge- 
ment. 
....do... 

....do... 

•  •  •  •  UU  •  ■  • 

•  ■  •  •  U V  •  •  • 

•  •  •  •  U  w  •  •  • 

....do... 
....do... 


Average  heigbk 


Above 

old 

levee. 


Above 
groond 
sorfaoe. 


L9 

2.8 
2.6 
2.4 
2.7 


2.7 
2.4 


2.4 

2.4 

L7 

1.4 
L8 
2 

1.8 
2.2 
2.6 


jno. 
18.8 

15.1 
16.8 
16.8 
16.8 


16.1 
15.1 


12.8 

12.8 

U.8 

10.8 
11.1 
12.8 

10.8 

10 

10.6 


Date  of 
contract. 


1900. 
Mar.    8 

»  •  •  •  UU  •  ■  ■ 

....do... 
. . .  .do . . , 
....do ... 

1899. 
Sept  29 
....do ... 

1900. 
Jan.  80 

»  •  •  ■  V8^^  •  •  « 
»  •  »  •  vl  V  •  •  « 

Mar.  10 

....do... 
....do... 

Apr.  14 
....do... 
....do... 


Tbtsl 


10,2M.12 

10,668.39 
ld,0(5iIS 
10,S7&38 

9,  SSL  12 


15,32135 
lS,56Gi87 


9,662.96 

11,891.97 

11,447.60 

13,8Sa67 
13,553.14 
13,493.47 

9,123.69 
9,680.S9 
9,320.49 
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Fourth  district  levees,  1899-1900 — Continued. 

LAFOURCHS  LEVEE  DISTRICT  (X7NC0MPLBTED  LEVEES)— Continued. 


No. 

• 

Name  of  levee. 

Price 

per 

cubic 

yard. 

I>l8tance  from  center  of 
levee  to  river  bank. 

Nature  of 
bank. 

Condition  of  contract 

Least 

Great- 
est 

Average. 

1 

Delogny: 

Section  1 

OenU. 
15.00 
15.00 
15.00 
15.00 
15.00 

14.50 
14.50 
10.90 

10.40 
10.40 

9.85 
9.85 
9.85 

8.80 
8.80 
8.80 

FeeL 
557 
657 
480 
480 
480 

480 

380 
200 

140 
140 

220 
140 
140 

112 
140 
140 

Feel. 
700 
G20 
660 
690 
600 

460 

770 
290 

190 
170 

290 
220 
170 

140 
280 
210 

FeeL 
610 
570 
530 
550 
460 

450 
670 
260 

170 
160 

260 
180 
165 

126 
200 
190 

Caving 

do 

do 

do 

do 

do 

Washing ... 
Caving 

Washing ... 
do 

do 

do 

do 

do 

do 

do 

Nothing  done. 
Do. 

? 

Section  2 

8 

Sections 

Do. 

4 

Section4 

Do. 

5 

Section  5 

Do. 

8 

Oak  Alley: 

Section  1 

67  per  cent  completed 
95  per  cent  completed 
Do. 

Nothing  done. 
Do. 

7 

Section  4 

8 
9 

Ashton,  section  1 

Ellington: 

Section  1 ; 

10 

Section  2 

n 

Alice: 

Section  1 

Do. 

17 

Section  2 

75  per  cent  completed. 
13  per  cent  completed. 

Nothing  done. 
Do. 

13 

Sections 

14 

Willswood: 

Sectionl 

1f> 

Section  2 

16 

Sections 

28  per  cent  completed. 

BABATAEIA  LEVEE  DISTRICT. 


No. 


8 
4 
5 
6 
7 
8 
9 
10 


11 
12 
13 

1( 

15 
16 
17 
18 
19 


Name  of  levee. 


Upper  Magnolia: 

Sectionl 

Section  2 

Little  Rock 

Belle  Chosse 

St.  Ann 

Alliance 

St.  RoHalie 

St.  Rosalie  to  Ironton. . 

Magnolia 

Ballay  to  Orange  Farm, 

section  4. 
Orange  Farm: 

Section  1 

Section  2 

Nairn,  section  2 

Nairn  extension 

Pehis 

Ro<ley 

Rodey  extension 

Reddick 

Booth 


Miles 
below 
Cairo. 


979 
979 
980 
982 
985 
998 

OQQ 

1,000 
1,018 
1,023 


1,024 
1,024 
1.025 

1,025 
1,082 
1,035 
1,035 
1,088 
1,089 


Bank. 


R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 


R. 
R. 
R. 

R. 
R. 
R. 
R. 
R. 
R. 


Contractor. 


F.  H.  McLaughlin 

Robert  McNamara 

H.  G.  Seeligson 

F.H.  McLaughlin 

Michael  Cullen 

. . . .  .do 

Wade  Bros.  Const'n  Co  . . 

Michael  Cullen 

Joseph  Hingle,  jr 

Victor  Adema 

Michael  Cullen 

John  Cleary 

Dil  worth  Scudder  Dredg 
ing  Company. 

Michael  Cullen 

Robert  McNamara 

do 

P.  Haman , 

Ous.  Schoenberger , 

Robert  McNamara 


Lenffth 
line. 


Feet. 

2,251 

2,3^ 

1,776 

4,532 

2,782 

2,180 

4,734 

2,690 

4,806 

2,696 


1,464 
2,841 
8,228 

1,225 
1,616 
8,808 
8,170 
1,544 
2,021 


Lenffth  of 

axis  of 

river 

covered. 


Feet. 
1,500 
2,560 
1,560 
2,780 
8,026 
2,200 
4,874 
2,900 
4,700 
1,510 


1,100 
1,900 
4,125 

1,660 
1,600 
8,100 
8,250 
1,200 
1,700 


Grade  of 
levee 
above 
highest 
known 
water. 


FeeL 


8.2 

8.2 

8.2 

8.2 

8.1 

8 

8 

8 

2.8 

2.5 


8 
8 
2.5 

8 

2.9 

2.8 

2.8 

2.8 

2.8 
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No. 


1 
2 

8 


8 


9 
10 


11 
12 


18 


14 


15 
16 


17 
18 


19 


Name  oi  leree. 


Upper  Magnolia: 

bectionl 

Seotion2 

UttleRock 

Belle  Chaae 

StAim 

Allianoe 

StRoflalie 

St.  Roaalle  to  Iron  ton. . 

Magnolia 

Balia^  toOruiiKo  Farm, 

Bection  4. 
OraiiK^'  Farm: 

Section  1 

Bection  2 

Nairn,  section  2 

Nairn  extension 

Pelaa 

Rodey 

Rodey  extension 

Reddick 

Booth 


Bection. 


Crown. 


Ftd. 


8 
8 

8 

8 

8 

8 

8 


8 
8 


8 
8 


8 


8 


Land 
slope. 


8 


8tol 
8tol 

8tol 

8tol 

Stol 

8tol 

8tol 

Stol 


Stol 
Stol 


Stol 
Stol 


Stol 


Stol 


H  ;  stol 

8      stol 


stol 


8      Stol 


8 


Stol 


River 
slope. 


Stol 
Stol 

Stol 

Stol 

Stol 

Stol 

Stol 

Stol 


Stol 
Stol 


Stol 
Stol 


Stol 


Stol 


Stol 
Stol 


Stol 
Stol 


Stol 


New  or 
enlarge- 
ment 


Enlarge- 
ment. 
....do... 


. .  .do . . . 


,..do 


....do 


. . .  .do 


New .... 


Enlarge- 
ment 

....do ... 

New  and 
enlarge- 
ment 

New ... 

—  .do . . 


Enlaige- 
ment 

....do... 


.do 
.do 


. . .  .do , 
New .. 


Enlarge- 
ment 


ATenge  height 


Ahove 

old 

levee. 


net 

2 

2.1 


1.9 
1.9 
2.8 
2.2 
8.8 
1.9 


0.7 
1.8 


7.8 
6.6 


2.6 


S.4 


2.S 
2.2 


1.8 
6.4 


^2 


Above 
ground 
surface. 


8- 
8.2 

9.4 

10.6 

10.4 

9.2 

8.8 

8.5 


8.8 
6.5 


7.5 
6.6 


6 
6.5 


7.5 
6.6 


6.9 
6.4 


6.9 


Date  of 
contract 


1899. 
Aug.  18 

....do... 


,...do... 


....do... 

1898. 
Oct    27 

1899. 
Deo.     5 

1896. 
Nov.  19 

18*9. 
Dec     2 

1897. 
Dec.  29 
Sept  17 

1899. 
Aug.  18 
. . .  .ao . . . 

1897. 
Dec.  29 

1889. 
Nov.  27 

1898. 
Oct    27 
. . .  .do . . . 

1899. 
Dec  12 
Aug.  18 

1898. 
Oct   27 


Work 

coa- 

plried. 


Feb.  •> 

Dtt.  •> 

MW. 
OCL   31 

1«0. 
Feb.     1 

ltt9. 
Oct    16 

noo. 

F«i».     2 

IS99. 

Sot.    6 

1900. 
Feb.  20 

1999. 
OcL    25 
Dec    2 

1»0. 

Jsa.     b 
Jszu     » 

1899. 
Jaw  2U 

190O. 

Feb.  i: 


Jsa.  '2a 


llsr.    1 

Jsa    b 

IW. 
KOT,  22 


AJ>PBNDIX  T  T — REPORT  OF  1D88I8SIPPI  RIYEB  CQHUIBBION.      489i> 
FirarA  diMriet  levea,  1S99-1BO0 — Continued. 

BARATARIA  LEVEE  D 


K^eon... 

S 

Prioe 

""l^^'^J^.'" 

Nature  of 
b«ik. 

■Le«t. 

Qrwtcat. 

Ave»ge 

^"SSd^or"'"^ 

S;i 

M,  788.73 
12,9TS.»T 

!i;S:g 
!:i?:S 

18,785.05 
12,»93.«Z 
10  400.36 
9,M1.M 

16  00 

i*:» 

ill 

i«:t8 

U.SO 

m 

200 

90 

ii 

in 

■s 

200 

180 
60 

HxL 

1 

1» 

S20 

IM 

180 

130 

1B6 
127 
135 

110 

380 
180 

t») 

240 

982 

i 

48 

WMhlllR. 

Making. 
Do. 

sisa. 

^Beeee 

* 

bSS.j  10  o'nDge  Farm, 
°'^1^^'. 

2,OM.7« 
1,726.00 

1,217.18 

j.wi:*' 

Nklm  eilenalan 

Bndey  extcTuton 

lU 

Boom 

PONTCHARTRAIN  LEVEK  DISTRICT. 


SecCon  0  I 
Secljon  72, 

Section  73 
BecUOD  73 

Section  82!!! 

Bertlonl 
Bcctlun  2 
Sections 

Sections 

Uount  OUve: 

BeclloD  I 

Sections 
Section  4 

Golden  Gate: 

Section  2 
Section  8 
Section  1 
8ectloD& 
Section  97 
SecUoDlC 

Section's 

Bee  don  G 
Hard  Times; 
BecUonl 
Sepllon  a 
Section  3 


Iirael  R.Bobbltt... 
Clark  iRaigau... 


Oeonre  Byrne  . . 
Glaik  ii  Rea«ui 


oidenBroa.A  Park.. 


Michael  Hanlek... 

....do 

F.H.McLauBbllii. 


tlcLauBbll 
[■ollard... 


James  B.  Hailoir . . 
do 

DoDOran  &  Daley . 


l|»4« 

1^946 

HI 

1.030 

1,200 

1,318 

1,082 

.040 

ilaoo 

'm 

i'lii 

l.OM 

1,000 

gso 

■  B80 

.m 
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F9Wih  didriat  Uvee$,  1899^1900— Con^ned. 

FONTCHAfiTRAIN  LEVEB  DIBTRICT--Oontin!ied. 


No. 


1 
2 


3 
4 

5 
6 
7 


8 

9 

10 

11 

12 

18 
14 
15 
16 

17 


18 


19 
20 


21 


22 


28 


24 
25 


26 
27 

28 
29 
80 


81. 
82 


88 
84 
85 
86 
87 


Name  of  leyee. 


Boction* 


Crown. 


Section? 

Section* 

Section  72,  extonMon 

Section  78 

Section  78 

Section  81 

Section  82 

Land  17: 

Section  1 

Section  2 

Section  3 

Section  4 

Section  5 

Mount  Olive: 

Section  1 

Section  2 

Section  3 

Section  4 

Sections 


Forlorn  Hope:  Section  4 

Qolden  Gate: 

Section  1 

Section2 

Sections 

Section  4 

Sections 

Section  97 

Section  101 

Thlery 

Lorio 

Point  Clear: 

Section  8 

Section  4 

Section  5 

Leper  Home: 

Section  4 

Section  5 

Hard  Times: 

Section  1 

Sectlon2 

Sections 

6ection4 

Sections 


JFbet. 


8 
8 


8 
8 
8 
8 
8 


8 
8 

8 

8 
8 

8 
8 
8 
8 

8 


8 


8 

8 


8 


8 


8 


8 
8 


8 
8 

8 
8 
8 


8 
8 


8 
8 
8 
8 
8 


Land 
slope. 


Stol 
Stol 


Stol 
Stol 
Stol 
Stol 
Stol 


Sto 

Sto 
Sto 
Sto 
Sto 

Sto 
Sto 
Sto 
Sto 


Stol 


Stol 


Stol 
Stol 


Stol 


Stol 


Stol 


Stol 
Stol 


Stol 
Stol 

Stol 
Stol 
Stol 


Stol 
Stol 


Stol 
Stol 
Stol 
Stol 
Stol 


River 
slope. 


Stol 
Stol 


Stol 
Stol 
Stol 
Stol 
Stol 


Sto 
Sto 
Sto 
Sto 
Sto 

Sto 

Sto 
Sto 
Sto 


Stol 


Stol 


Stol 
Stol 


Stol 


Stol 


Stol 


Stol 
Stol 


Stol 
Stol 

Stol 
Stol 
Stol 


Stol 
Stol 


Stol 
Stol 
Stol 
Stol 
Stol 


New  or 
enlarge- 
ment. 


Enlan^e- 
mcnt. 
,  ...do ... 


.do 
.do 
.do 
.do 
.do 


.do 
.do 
.do 
.do 
.do 

.do 
,  .do 
•do 
.do 

.do 


.do 


■do 
.do 


..do 
, .  .do 
..do 


.do 
.do 


.do 
.do 

.do 
.do 
.do 


.do 
.do 


.do 
.do 
.do 
.do 
.do 


Average  height- 


Above 

old 
levee. 


Fut. 
2.2 

S.6 


1.7 
S.S 
2.8 
2.6 
S 


2.2 

2.7 
2.7 
2.6 
8 

2.6 

2.8 
S.1 
8.3 


8.1 


2.8 
2.9 


8 

8.2 

8.4 


2.6 
2.6 


2.8 
8.1 

8.4 
8.1 
8.2 


8.5 
8.6 


8.2 
8.2 
8.2 
8.2 
8.2 


Above 

ground 

surface. 


21.2 
22.6 


18.4 
14.6 
18.5 
10.8 
10.8 


15.6 
14.8 
19.2 
19.5 
19.7 

16.4 
16.6 
16.9 
16.8 

16.1 


19.8 


14.5 
16.7 


14.6 
18.7 
18.  S 


14 
15.8 


14.8 
IS 

14 
14 
15.2 


1S.4 
14.5 


16.0 

16.8 

16 

16.1 

15 


Date  of 
contract 


1897. 
Sept.    1 

....do  — 

1899. 
Feb.  27 

do... 

Mar.    2 

Julv  14 

....do ... 


Oct.     5 
do... 

...do... 
do... 

...do... 

Sept  29 
....do... 
....do  ... 
....do... 

....do... 

1900. 
Jan.  20 

1899. 
Sept  29 
do... 


...do... 
....do ... 

....do ... 

1806. 
Jan.     5 
....do... 

1899. 
Oct     5 
....do ... 

Nov.  17 
....do... 
,...do ... 

1900. 
Jan.     2 
....do... 

1899. 
Nov.  16 
,...do ... 
,...do ... 
— do ... 
, . .  .do . . . 


Work 

C-Offl- 


19(A 
May  1 

Apr.  12 

199 
J  lily  15 
JuiT  8 
JulV» 
Auf-  4 
A!«.  15 

mt 

Jul  16 
Mar.  10 

Mar.  10 
Feb.  24 
Feb.  14 

Feb.  15 
Jan.  8 
Jan.  5 
Jan.    2 

im: 

Dec.    5 

19«l, 
Apr.   6 


Mar.  2 

Feb,  16 

1999. 
Dec.  IS 

190a 
Jan.  $0 

1899. 
Nov.  19 


July  18 
Aug.  15 

1900 
Feb.  14 
Jan.    4 

Mat.  i»H 
Mat.  8 
Feb.  14 


Mar.  20 
Apr.  30 


Mar.  10 
Iklar.  17 
Mar.  > 
Mar.  •> 
Mar.  28 
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Fourth  district  levees,  1899-1900 — Continued. 

FONTCHABTAIN  LEVEB  DI8TRIGT-€oiitlnued. 


No. 


1 
2 
3 

4 
5 
6 

7 

8 

9 

10 

U 

12 

18 
14 
15 
16 
17 
18 

19 

a> 

21 

22 
23 
24 
25 
26 
27 

28 
29 
80 

81 
S2 

88 
84 
86 
86 
87 


Name  of  leyee. 


Section? 

Section9 

Section  72,  extemdon . . 

Section  73 

Section  78 

Section  81 

Section  82 

Landry: 

Sectlonl 

8ection2 

8ection8 

Section  4 

Section  6 

Monnt  Olive: 

Section  1 

Section  2 

Sections 

Section  4 

Section  6 

Fbrlom  Hope:  Sccliou  4 
Qolden  Gate: 

Sectlonl 

Section2 

Sections 

Section  4 

Section  6 

Section  97 

Section  101 

Thlery 

Lorio 

Point  Clear: 

Sections 

Section  4 

SecionS 

Leper  Home: 

Section  4 

Sections 

Hard  Times: 

Section  1 

Section2 

Sections 

Section4 

Sections 


Total  yard- 
age paid 
for. 


Cvb.  yards. 

20,851.66 

24,003.04 

1,698.86 

17,861.47 

16,874.02 

7,960.88 

7,414.41 

11,923.87 
12,911.39 
18,176.17 
11,946.14 
12,40L87 

18,276.14 
12,366.74 
11,563.49 
11,891.41 
11,861.08 
15,869.62 

12,806.61 
12,664.63 
12,806.79 
12,889.52 
18,183.10 
14,603.71 
11,789.90 
12,876.56 
U,  771. 06 

5,042.66 
8,287.16 
8,148.98 

18,033.46 
12,798.66 

14,001.38 
14,177.91 
18,794.99 
13,732.36 
13,471.69 


Price 

per 

cubic 

yard. 


Cents. 
17 
17 

18.28 
13.28 
12 

10.60 
10.60 

18 
IS 
18 
18 
18 

14 
14 
14 
14 
14 
U.80 

IS.  97 

13.97 

13.97 

13.97 

18.97 

14.49 

14.49 

14 

18.99 

10.60 
10.60 
10.60 

11.70 
U.70 

14* 
14} 
14} 
14} 
14} 


Total  cost 


18,644.76 

4,060.62 

224.76 

2,295.60 

2,024.88 

838.79 

778.51 

1,660.10 
1,678.48 
1,712.90 
1,662.87 
1,612.24 

1,858.02 
1,729.94 
1,618.89 
1,664.80 
1,660.56 
1,792.18 

1,789.07 
1,769.28 
1,719.26 
1,780.82 
1,841.68 
2,116.08 
1,790.35 
1,802.86 
1,646.77 

629.48 
864.90 
856.64 

l,624.n 
1,497.44 

1,802.67 
1,825.41 
1,776.10 
1,768.04 
1,784.47 


Distance  from  center  of 
levee  to  river  bank. 


Least. 


FeeL 
630 
600 
200 
366 
226 
136 
UO 

120 
167 
710 
280 
280 

880 
600 
670 
700 
1,160 
270 


Qreatest 


FeeL 
700 
760 
840 
840 
226 
220 
220 

167 
710 
840 
830 
870 

600 
700 
700 
1,180 
1,180 
660 


167 

210 

180 

210 

286 

260 

286 

426 

800 

825 

430 

380 

840 

440 

400 

800 

410 

400 

800 

820 

810 

180 

260 

240 

80 

250 

180 

140 

140 

140 

100 

160 

126 

80 

112 

96 

2(N> 

280 

280 

240 

280 

260 

2C0 

800 

280 

260 

810 

290 

266 

810 

280 

260 

820 

280 

280 

290 

260 

Average. 


FeeL 
620 
640 
270 
270 
226 
180 
140 

140 
640 
820 
470 
830 

470 
650 
620 
1,000 
1,170 
810 


Natoreof 
bank. 


Caving. 

Do. 

Do. 

Do. 

Do. 
Making. 

Do. 

Do. 
Stationary 
Making. 

Do. 

Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Stationary 

Caving. 

Do. 

Do. 

Do. 

Do. 

Do. 
Washing. 

Do. 

Do. 

Stationary 
Do. 
Do. 

Washing. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
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Fhwih  diMrid  levees^  1S99-1900— Continued. 

PONTGHARTRAIN  LEVER  DISTRICT  (UNCOMPLETED  LEVBEB). 


Na 

Name  of  leree. 

Mflee 
below 
Cairo. 

Bank. 

Contnetor. 

Length 
of  line. 

Length 

of  axis 

of  river 

covered. 

Grade  of 

levee 

above 

bigbe« 

knovn 

water. 

1 

BurtTlIle: 

Section  I 

847 

847 
847 
847 
847 

848 
848 
848 
848 
848 

8(8 
MS 
84S 
818 
848 

8(9 
849 
849 
849 
849 

850 

850 
850 
850 
860 

851 
851 
851 

858 
868 
858 

868 
808 

870 
870 
870 

871 
871 
871 
871 
871 

L. 

L. 
L. 
L. 
L. 

L. 
L. 
L. 
L. 
L. 

L. 
L. 
L. 
L. 
L. 

L. 
L. 
L. 
L. 
L. 

L. 
L. 
L. 
L. 
L. 

L. 

L. 
L. 

L. 
L. 
L. 

L. 
L. 

L. 
L. 
L. 

L. 
L. 
L. 
L. 
L. 

MiHidiBlppl   Levee   Con- 

stniction  Co. 
do 

FbtL 
1,022 

900 

800 
8t7 
900 

TOO 
600 
600 

700 
700 

800 
800 
800 
900 
900 

800 
800 
900 
900 
1.000 

1,000 
1,000 
1,100 
900 
1,100 

1,800 
1,200 
1,200 

1,800 
1,200 
1,200 

748 
822 

1,264 
1,800 
1,200 

1,100 
900 
1,000 
1,000 
1,100 

FbtL 

671 

242 

625 

829 

1,016 

299 

487 
688 
610 
688 

734 
792 
768 
888 

8U 

794 
762 
896 
664 

861 

1,066 
966 
734 
896 

1,096 

1,806 
999 

I.OnO 

1,266 
1,098 
1,180 

789 
8S8 

1,228 
1,280 
1,166 

1,070 
885 
980 
980 

1,070 

Ad 
4.S 

3 

Section  2 

4( 

8 

Sections 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

14 

4 

Sec'tion  4 

44 

6 

8e<*tion  6 

4.^ 

6 

Wood.stiH'k: 

Seillon  1 

4.6 

7 

Section  2 

4.4 

8 

Section  8 

4.4 

9 

S*H'tion  4 

4.4 

10 

SiM'tlon  6 

4.4 

11 

ManchHc: 

Section  1 

4.4 

12 

Section  2 

4: 

13 

Section  8 

4) 

14 

Section  4 

do 

4S 

16 

Se<*tion6 

do 

4t 

16 

OranHclA: 

StHtion  1 

do 

4S 

17 

Section  2 

do 

do 

4? 

18 

Section  3 

Section  4 

Section  6 

4: 

19 

do.v- 

4:: 

20 

do 

42 

?1 

Hermitage: 

Section  1 

Section  2 

do 

42 

?2 

do 

4.: 

28 

Section  3 

do 

42 

24 

Section  4 

do 

4'.' 

25 

Section  6 

do 

4: 

?/6 

Towles: 

Section  1 

do 

42 

?7 

Section  2 

Section  8 

do 

4-' 

28 

do 

42 

29 

Forlorn  Hope: 

S(»ction  1 

Ogden  Bros.  &  Park 

do 

43 

80 

Section  2 

42 

31 

Section  8 

do 

41 

82 

Point  (Mear: 

Section  1 

Israel  R.Bobbitt 

41 

83 

Section  2 

do 

41 

84 

Leper  Home: 

Section  1 

James  R.  Marlow 

42 

85 

Section  2 

do 

42 

86 

Section  8 

do 

42 

87 

Indian  Camp: 

Section  1 

Donovan  A  Daley 

do 

43 

38 

Section  2 

42 

89 

Section  8 

do 

42 

40 

Section  4 

do 

4S 

41 

Section  6 

do 

42 
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Fburth  diatrict  levees,  1899-1900— Coniimied. 

POKTCHABTRAIN  LEVEE  DISTRICT  (UNCOMPLETED  LEV£ES)-Oontlliued. 


No. 


2 
8 

4 
5 

6 
7 
8 
9 
10 

U 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 

22 
23 
24 
25 

26 
27 

28 

29 
SO 
31 

82 
83 

84 
85 
86 

87 
88 
39 
40 
41 


Name  of  levee. 


Burtvllle: 
Section  1 . 

Section  2 . 

Section  8 . 

Section  4  . 

Section  5 . 
Woodstock: 

Section  1 . 

Section  2 . 

Section  8  . 

Section  4  . 

Section  6 . 
Manchac: 

Section  1 . 

Section  2  . 

Section  3 . 

Section  4 . 

Section  5 . 
Granada: 

Section  1 . 

Section  2 . 

Section  8 . 

Section  4  . 

Section  5 . 
Hermitage: 

Section  1 . 

Section  2  . 

Section  8 . 

Section  4 . 

Section  6  . 
Tovrles: 

Section  1 . 

Section  2 . 

Section  8  . 
Forlorn  Hope: 

Section  1 . 

Section  2  . 
.  Section  8  . 
Point  Clear: 

Section  1 . 

Section  2  . 
Leper  Home: 

Section  1 . 

Section  2  . 

Section  8 . 
Indian  Camp: 

Section  1 . 

Section  2 . 

Section  8 . 

Section  4 . 

Section  6 . 


Section. 

New,  or 

Crown. 

Land 
slope. 

River 
slope. 

enlarge- 
ment 

FBd. 

8 

8tol 

8tol 

Enlarge- 
ment. 

8 

8tol 

8tol 

...do  — 

8 

8tol 

8tol 

...do 

8 

8tol 

Stol 

...do .... 

8 

8tol 

8tol 

...do.... 

8 

8tol 

8tol 

. .  .do .... 

8 

3tol 

8tol 

. .  .do .... 

8 

8tol 

8tol 

...do.... 

8 

8tol 

8tol 

. .  .do  — 

8 

8tol 

8tol 

...do 

8 

8tol 

Stol 

. .  .do  — 

8 

8tol 

Stol 

...do 

8 

8tol 

Stol 

...do 

8 

8tol 

Stol 

...do  — 

8 

8tol 

Stol 

...do 

8 

8tol 

Stol 

...do  — 

8 

8tol 

Stol 

...do 

8 

8tol 

Stol 

...do .... 

8 

8tol 

Stol 

...do .... 

8 

8tol 

Stol 

...do  — 

8 

8tol 

Stol 

. .  .do  — 

8 

8tol 

Stol 

...do.... 

8 

8tol 

Stol 

...do .... 

8 

8tol 

Stol 

...do 

8 

8tol 

Stol 

. .  .do .... 

8 

8tol 

Stol 

...do  — 

8 

8tol 

Stol 

...do 

8 

8tol 

Stol 

...do.... 

8 

8tol 

Stol 

...do 

8 

8tol 

Stol 

...do 

8 

8tol 

Stol 

. .  .do 

8 

8tol 

Stol 

...do  — 

8 

8tol 

Stol 

...do 

8 

8tol 

Stol 

...do .... 

8 

8tol 

Stol 

...do .... 

8 

8tol 

Stol 

...do.... 

8 

8tol 

Stol 

...do 

8 

8tol 

Stol 

...do 

8 

8tol 

Stol 

...do.... 

8 

8tol 

Stol 

...do.... 

8 

8tol 

Stol 

...do .... 

Average  height. 


Above 

old 

levee. 


Above 
ground 
surface. 


JPseL 
8.7 

8.9 
4 

4.6 
8 

8 

3.6 

8.6 

8.8 

8.7 

8.6 
S.9 
8.8 
8.6 
8.8 

8.7 
8.9 
8.8 
3.6 
8.6 

8.9 
3.6 
8.7 
8.8 
3.9 

3.8 
3.7 
8.6 

8.2 
8.4 

2.8 

.  8.2 
8.1 

8.8 
8.6 
8.8 

8.4 
8.4 
8.4 
8.4 
8.4 


Fsd. 
17.8 

17.6 
16.9 
16.6 
17.4 

17.8 
17.8 
17.6 
17.6 
17.8 

17.6 
17.9 
17.8 
17.6 
17.1 

17.1 
16.9 
16.6 
16.1 
16.6 

14.8 
16.9 
14.8 
14.7 
14.6 

14.8 
14.1 
14.8 

16.8 
16.1 
19.7 

12.6 
12.3 

14.1 
13.4 
14.1 

14.6 
17.2 
16.3 
16.9 
16.2 


Date  of 
contract. 


1900. 
Mar.  24 

...do .. 
...do.. 
...do.. 
. .  .do . . 

...do.. 
...do.. 
...do.. 
...do.. 
...do.. 

...do.. 
...do.. 
...do.. 
...do .. 
...do.. 

...do .. 
...do.. 
...do.. 
. .  .do . . 
. .  .do . . 

. .  .do . . 
...do.. 
. .  .do . . 
...do.. 
...do.. 

...do .. 
...do.. 
...do.. 

Jan.  20 

...do 

. .  .do  — 

Apr.  23 
...do  — 

Jan.    2 

...do 

...do 

1899. 

Nov.  16 
...do.... 
...do .... 
...do.... 
...do.... 


Total 
yardage. 


Ou.yda. 
14,  ^.f 


82 


13,149.48 
12,831.28 
14,144.48 
14,490.16 

12,198.36 
10,787.94 
12,012.90 
11,180.64 
11,066.99 

12,418.17 
11,864.81 
11,930.48 
12,806.04 
18,288.36 

12,426.86 
12,172.28 
13,600.68 
14,137.86 
13,214.02 

12,266.87 
12,884.89 
13,442.19 
12,491.88 
13,628.76 

16,086.70 
14,602.96 
14,938.00 

16,227.70 
14,718.64 
16,387.92 

8,768.82 
8,213.96 

13,688.21 
13,197.76 
18,866.08 

12,964.71 
13,292.26 
12,086.66 
11,968.69 
13,362.14 
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Ibwrth  distrifi  Uvees,  J899-J900—Coaiinaad. 
FONTCHABTRAIN  LBYEB  DIBTBICT  (UNCX)MPLBTED  LEVXEBHOoDtinaed. 


No. 

Name  of  leree. 

Price 
per 

cubic 
yard. 

Dfatanoe  from  center  of 
levee  to  river  bank. 

Natoieof 
bank. 

Oonditioa  of  oontn- 

LeMt 

QnU- 

Avenge. 

1 

Burtville: 

Sectionl 

OenU, 
12.49 
12.49 
12.49 
12.49 
12.49 

12.49 
12.49 
12.49 
12.49 
12.49 

12.49 
12.49 
12.49 
12.49 
12.49 

12.49 
12.49 
12.49 
12.49 
12.49 

11.52 
11.52 
11.62 
11.52 
11.62 

11.04 
11.04 
U.04 

10.50 
10.50 
10.50 

9.95 
9.95 

11.70 
11.20 
11.70 

12.90 
12.90 
12.90 
12.90 
12.90 

600 
620 
390 
896 
426 

480 
636 
482 
427 
828 

290 
295 
819 
868 
410 

460 
490 
467 
286 
280 

305 
298 
294 
831 
288 

172 
125 
166 

624 
450 
610 

210 
196 

180 

168 
182 

190 
200 
200 
220 
220 

631 
627 
626 
415 
470 

610 
660 
646 
499 

429 

828 
898 
888 
410 
480 

489 
676 
696 
457 
840 

840 
807 
861 
486 
489 

288 

178 
220 

916 
627 
680 

806 

216 

166 
236 
280 

250 
230 
220 
240 
800 

616 
578 
458 
410 
442 

625 
692 
493 
468 
873 

314 
841 
858 

884 
455 

469 
687 
521 
376 
805 

827 
807 
817 
888 
866 

222 
166 
182 

764 
543 
670 

252 
201 

162 
197 
201 

220 
220 
210 
280 
260 

Oaving 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Washing.... 

do 

do 

do 

do 

do 

Making  .... 

do 

Stationary.. 

do 

do 

Washing. . . . 

do 

do 

do 

do 

do 

do 

do 

62  per  cent  completed. 
Nouiing  doii6b 

2 

Section  2 

8 

Section  8 

Da 

4 

Section  4 

Do. 

5 

Section  6 

Do. 

6 

Woodstock: 

Set'tion  1 

Do. 

7 

Section  2 

Do. 

8 

Section  3 

Do. 

9 

Section  4 

Do. 

10 

Section  6 

Do. 

11 

Manchac: 

Sr<'tlon  1 

DOb 

12 

•**cction  2 

Do. 

18 

Si'ciion  3 

Do. 

14 

S4*<'tlon  4 

Do. 

16 

Swtlon  5 

Do. 

16 

Qranada: 

Se<'tion  1 

Do. 

17 

Section  2 

Da 

1H 

Section  3 

DOb 

10 

Section  4 

Do. 

20 

Section  5 

Do. 

21 

HermitiiKe: 

Section  1 

49  per  cent  completed. 

2? 

Section  2 

44  per  cent  completed. 
Nothing  done. 
Da 

28 

Section  3 

24 

Section  4 

26 

Section  5 

Da 

26 

Towlea: 

Section  1 

Da 

?7 

Section  2 

Da 

28 

Section  3 

Do. 

29 

Forlorn  Hope: 

S<*ctlon  1 

Da 

80 

Section  2 

Do. 

81 

Section  3 

64  per  cent  complied. 

82 

Point  Clear: 

Section  1 

Nothing  done. 

83 

Section  2 

Do. 

84 

Leper  Home: 

Section  1 

70  per  cent  completed. 
Nothing  done. 

85 

Section  2 

86 

Section  3 

59  per  cent  completed. 

8  per  cent  completed 
7  percent  oomplet«>d. 
62  per  cent  completed. 

87 

Indian  Camp: 

Section  1 

88 

Section  2 

89 

Section  8 

40 

Section  4 

23  per  cent  completed. 

41 

Sections 

67  per  cent  completed. 
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Iburth  digtrict  levees^  1899-1900— Continued, 
LAKE  BORGNB  LEVEE  DISTRICT. 


No. 


1 
2 
3 
4 
f> 

6 
7 
8 
9 
10 

11 
12 


No. 


1 

2 

3 
4 
5 

6 

7 

8 

9 

10 

11 
12 


Name  of  le^ee. 


Cbalmette: 

Section  1 

Section  2 

Oorinne,  sees.  1  and  2. . 

Poydraa,  section  2 

Caernarvon,  8ec8.2  and  8 
Kenilworth: 

Section  1 

Sections  3  and  4 . . . 

St.  Clair 

Hary 

Bertrandville 

Harris: 

Section  1 

Section  2 


Mllea 

below 

Bank. 

Cairo. 

972 

L. 

972 

L. 

973 

L. 

977 

L. 

977 

L. 

980 

L. 

960 

L. 

982 

L. 

988 

L. 

991 

L. 

1,025 

L. 

1,025 

L. 

Contractor. 


L.F.Roy 

Charles  H.  Smith . 
George  Jurgens... 

John  F.Meyer 

Thomas  Egan,  jr. . 

Narcisse  Mereaux 
Charles  H.  Smith . 
Chas.  G.  Daunoy . . 
F.M.  McLaughlin 
Cha8.0.  Daunoy.. 

JohnCleary 

do 


Length 

[Length 

of  axis 

of  line. 

of  river 

covered. 

Feet. 

Feet. 

3,000 

2,800 

2.400 

2,950 

7,200 

6,650 

2,792 

2,150 

1,260 

900 

1,456 

1,200 

2,158 

2,400 

9,640 

10,210 

1,451 

1,250 

400 

400 

2,400 

1,600 

2,864 

2,100 

Grade  of 

levee 

above 

highest 

known 

water. 


Feet. 


8.1 
8.1 
8.2 
3.2 
8.2 

3.2 
3.1 
8.2 
3.1 
8.1 

2.8 
2.8 


Name  of  levee. 


Chalmette: 

Section  1 

Section  2 

Corinne,  sees.  1  and  2. . 

Poydras.  section  2 

Csemarvon,  8ecs.2and3 
Kf  nil  worth: 

Section  1 

Sections  3  and  4 . . . 

8t.aair 

Hary 

Bertrandville 

Harris: 

Section  1 

Section2 


Section. 


Crown. 


FeeL 
8 

8 

8 
8 
8 

8 

8 

8 

8 

8 

8 
8 


Land  '  River 
slope,    slope. 


8tol 

3tol 

3tol 
3tol 
Stol 

8tol 

Stol 

Stol 

Stol 

Stol 

Stol 
Stol 


Stol 

Stol 

Stol 
Stol 
Stol 

Stol 

Stol 

Stol 

Stol 

Stol 

Stol 
Stol 


New  or 
enlarge- 
ment. 

Average  height. 

Above 
old 

Above 
ground 

Date  of 

contract. 

levee. 

surface. 

FeeL 

Feet, 

1899. 

Enlarge- 

L7 

7.4 

Aug.  17 

ment. 

....do ... 

L6 

11.6 

....do... 

1898. 

....do ... 

1.8 

11 

Oct.    22 

....do ... 

2.8 

13.6 

do ... 

New 

13.5 

13.5 

do... 

I8y9. 

Enlarge- 

2.6 

11.8 

Dec.     1 

ment. 

do... 

2,8 

11.3 

Aug.  18 
1896. 

do... 

2.6 

7.7 

Oct.    26 
1899. 

New 

9.8 

9.3 

Sept.  12 
1896. 

Enlarge- 

L5 

8.2 

Oct.    26 

ment 

1899. 

New  — 

6.4 

6.4 

Sept.  14 

■  •  ■  ■  Uw  •  •  • 

6.2 

6.2 

....do ... 

Work 
com- 
pleted. 


1899. 
Nov.  28 

Nov.  80 

Do. 

Dec.  80 

Nov.    4 

1900. 

Jan.  25 

Mar.  29 

Mar.  10 

1899. 
Oct.   26 

1900. 
Jan.     6 

Mar.  10 
Jan.     3 


No. 

Name  of  levee. 

Total 
yardage 
paid  for. 

Price 

per 

cubic 

yard. 

Total  cost. 

Distance  from  center  of 
levee  to  river  bank. 

Nature  of 

Least 

Great- 
est 

Average. 

bank. 

1 

Chalmette: 

Section  1 

Cubic  yards. 
12,025.39 
18,767.91 
87,537.69 
14,093.30 
28,958.75 

9,470.86 
17,488.50 
47,215.81 
16,504.92 

2,474.86 

16,121.31 
17,628.89 

Oenta. 
14.76 
15.90 
14.74 
44.90 
16.00 

14.90 
14.90 
11.40 
13.50 
12.00 

18.60 
14.60 

$1,773.75 
2,189.10 
6,633.04 
2,099.90 
4,633.40 

1,411.09 
2,598.34 
6,882.60 
2,228.16 
296.96 

2,176.87 
2,666.46 

FeeL 
ISO 
220 
110 
246 
866 

110 
140 

80 
160 

60 

800 

260 

FeeL 

270 
280 
630 
420 
870 

235 
20O 
666 

220 
60 

440 
880 

Feet. 
200 
250 
231 
310 
369 

160 
160 
400 
180 
60 

S80 
820 

Making. 
Do. 

2 

Section  2 

8 
4 
6 

6 

Corinne,  sees.  1  and  2. . . 

Poydras,  section  2 

Ceemarvon,8ecs.2and  3. 
Kenilworth: 

Section  1 

Do. 

Caving. 

Do. 

Stationary. 

Caving. 

Making. 

Stationary. 

Making. 

Caving. 
Do. 

7 
8 

Sections  S  and  4.... 
St.  Clair 

9 

Hary 

10 

Bertrandville 

11 

Harris: 

Section  1 

12 

Section  2 
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Fourth  diMrid  ^iy/»,  1899-1900— Contmxi<&d. 
LAKE  BOBGNB  LBVEB  DISTRICT  (UNCOMPLETED  LEVEES). 


No. 

Name  of  leree. 

Milfff 
bt'low 
Cairo. 

Bank. 

Contractor. 

Length 
of  line. 

Length 

of  axis 

of  river 

covered. 

Grade  of 

levee 

above 

hi^hert 

known 

watez. 

1 
2 

Konll  worth,  section  2. . . 
MonPlaifllr 

979 

9m 

L. 
L. 

Charles  H.  Smith 

1.300 

l.SOO 

Charles  0.  Daunoj 

6,800          6,188 

ai 

No. 


1 
2 


Name  of  levee. 


Kenilworth,  section  2. 
MonPlaislr 


Section. 

New  or 
enlarge- 
ment 

Crown. 

I^nd 

slope. 

River 
slope. 

8 
8 

8tol 
8tol 

8tol 
8tol 

Enlante- 
m<*nt. 
— do ... 

Average  height* 


Above 

old 
levee. 

2.9 
2.1 


surface. 


13.1 
8 


1899. 
Aiifr.  18 

18%. 
Oct  26 


Total 
yardage 


Oi.  ydi. 

11,781.9: 

28,706.41 


No.  I         Name  of  levee. 


1 
2 


Kenihvorth,  section  2. 
Mon  PlaLsir 


Price 

p«»r 

cubic 

yard. 


Cftits. 
14.90 
11.40 


DLstance  fn>m  center  of 
Ivvee  to  river  bank. 


Least 


180 
122 


«-«■  A«r.ge. 


Frrt 
■JJl) 
242 


F\rft. 
200 
190 


Nature  of 
bank. 


Caving 

Stationary. 


Condition  of  contract 


57  per  cent  completed. 
24  per  cent  completed. 


Summary  of  levees  built  from  May  /,  1899 y  to  May  1,  1900, 


Lower 

Tensas 

Levee 

district 


Atclmfa- 

laya 

Levee 

district 


fourche  "^J™?*  chartrain 

Levee 


district 


Levee 
district 


Earthwork cu.  yds. .  1, 264, 649. 03  646. 004. 79 272, 918. 65  292, 684. 51 


district 


Embankment. linear  feet 
Axis  of  river  covered,  lin 
feet 


44,447 
60,487 


38,926 
36,875 


21,541 
22,100 


60,245 
47,076 


466,140.23 
41,316 

48,481 


Lake 

Borgne 

Levee 

district 


TotaL 


238,282.593,175,629.80 


37,013 
84,610 


288,488 
284,128 


Statement  of  yardage  of  levee  work  construrted  by  the  United  States  and  others  m  the  Fourth 

districtf  MmiMtjypi  River. 


Levee  districts. 

Lower 
Tensas. 

Atchafar 
laya. 

Lafourche. 

Barataria. 

Pontchar- 
train. 

Lake* 
Boigne 

Aggregate  number  of  cubic 
yarc  s  in  levees  on  the  Mlmis- 
sippi  River.  May  1, 1899 

Added  by  the  United  States  up 
to  May  1, 1900 

Cub.  yds, 

15,227,072 

1,264,649 

449,828 

Cvb.ydt. 

16,627,888 

646,005 

958,476 

Cvb.ydt. 

6,868,722 

272,919 

261,261 

Ovb.yds. 

2,456,027 

292,685 

61,696 

Cub.yd». 

12.448,772 

466,140 

64,287 

OHb.yds. 

2,884,748 

283,23? 

Added  np  to  May  1,  1900,  by 
Bute    and    district    levee 
boards 

160,861 

Total 

16,941,044 

880,875 
885,660 

18,181,869 

60,200 
844,000 

7,402,892 

2,810,410 

47,100 
18,000 

12,974,149 

S.228.SS7 

Lost  by  abandonment  from 
May  1, 1899.  to  May  1, 1900, 
by  the  United  States 

By  the  State  and  others 

84.700 

211,000 

167,800 

Aggregate  remaining 
liay  1,1900 

15,725,019 

17,787,669 

7,191,892 

2,745,810 

12,974,148 

8,086,837 
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I^ercenlage  of  length  of  existing  levee  system  built  in  whole  or  in  part  by  Uie  Vuited  States. 


Name  of  district 

1894. 

1896. 

1896. 

1897. 

1898. 

1899. 

1900. 

liO'w^er  Teiuns 

Per  cenL 
52 
16.8 
14.4 
12.8 
84.6 
10.2 

Percent. 
52 
43 
28.8 
19.4 
43.8 
18 

Percent 
59 
47 
54 
80 
68 
58 

Percent. 
63 
68 
61 
48 
74 
60 

Percent 
66 
65 
61 
60 
75 
65 

Percent. 
72 
67 
62 
64 
77 
66 

Per  cent, 
71 

Atcbafalaya 

68 

T*iif  onivhe 

75 

Ti%rntAii4i 

68 

Pnntr!hArtTn.1n .   .     

80 

T<aJk;e  Boigne 

66.5 

Percentage  of  total  length  of  existing  levee  system,  Fourth  district,  Mississippi  River  improve- 

ment,  buiU  in  whole  or  in  part  by  the  United  States. 


Percent. 

1894 26.2 

1896 36.6 

1896 52 

1897 63 


1898 
1899 
1900 


Per  cent. 

...  65 
...  66 
...  67.2 


LOWER  TENSAS  LKYEB  DISTRICT. 

The  amount  expended  from  June  30, 1899,  to  June  30, 1900,  is  $235,007.25,  distrib- 
nted  as  follows: 

Office  expenses  (main  office) $1, 171. 47 

Other  adininistratiye  expenses 7, 929. 56 

Construction  of  levees  (contracts) 200, 827. 82 

Repairs  to  levees 4, 259. 49 

Surveys 2,646.16 

Repairs  to  plant 3. 00 

New  plant 6.60 

Miscellaneous 578. 01 

Clearing  right  of  way,  Evergreen-Bondurant  Levee 11, 082. 62 

Protection  of  levees 6,502.52 

Total 235,007.25 

Money  fstatement. 

July  1, 1899,  halance  unexpended $277,018.91 

June  27,  1900,  amount  allotted  from  appropriation,  sundiy  dvil  act  of 
June  6,  1900 110,000.00 

887, 018. 91 
June  30,  1900,  amount  expended  during  fiscal  year 235,007.25 

July  1, 1900,  halance  unexpended 152,011.66 

July  1,  1900,  outstandmg liabilities $50.27 

July  1, 1900,  amount  covered  by  uncompleted  contracts 39, 290. 25 

39,340.62 

July  1, 1900,  balance  available 112,671.14 

ATCHAFALAYA  LEVEB  DISrEIOT. 

The  amount  expended  from  June  80, 1899,  to  June  30, 1900,  is  $109,772.73,  distrib- 
uted as  follows: 

Office  expenses  (main  office) $2,590.31 

Other  administrative  expenses 6,575.25 

Construction  of  levees  (contracts) 90,508.41 

Repairs  to  levees 7,021.05 

Surveys 1,077.09 

Repairs  to  plant 11.32 

New  plant 20.50 

Miscellaneous............. -■.... 2.88 

Protection  of  levees 1,965.92 

Total 109,772.73 


I 


• 


I     ' 


•     ) 
I 


I 

I         I 

•         I 
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M&ney  statement. 

July  1,  1899,  balance  nnexpended |175,03a7J 

June  27,  1900,  amount  allotted  from  appropriation,  sundry  civil  act  of 
June  6,  1900 55,000.00 

230,O3d:2 
June  30,  1900,  amount  expended  during  fiscal  year..... 109,772.73 

July  1,  1900,  balance  unexpended 120,26a» 

July  1,  1900,  outstanding  liabilities §1,601.14 

July  1,  1900,  amount  covered  by  uncompleted  contracts 55, 143. 58 

56,  744. 72 

July  1, 1900,  balance  avaiUble 63,6ia27 

LAfOUnCHB  LBVBB  DIHTRICT. 

The  amount  expended  from  June  30,  1899,  to  June  30,  1900,  is  $50,786.76,  distrib- 
uted as  follows: 

Office  expenses  (main  office) $2,171.41 

Other  administrative  expenses 3, 731. 00 

Construction  of  levees  (contracts) 39, 179. 46 

Repairs  to  levees 3, 900.  o.'» 

Surveys 542.31 

Repairs  to  plant 15. 10 

Protection  of  levees 1,246.93 

Total 60, 786. 76 

Money  8t<itement. 

Julyl,  1899,  balance  unexpended $88,854.00 

June  27,  1900,  amount  allotted  from  appropriation,  sundry  ci\il  act  of 
June6,  1900 28,000.00 

116, 354. 00 
June  30,  1900,  amount  expended  during  fiscal  year 50,786.76 

Julyl,  1900,  balance  unexpended 65,667.24 

Julyl,  1900,  outstanding  liabilities $516.41 

July  1,  1900,  amount  covered  by  uncompleted  contracts 16, 715. 01 

17, 281. 42 

Julyl,  1900,  balance  available 48,335.82 

BABATARIA  LEVEB  DISTRICT. 

The  amount  expended  from  June  30,  1899,  to  June  30,  1900,  is  $49,161.28,  distrib- 
uted as  follows: 

Office  expeaises  (main  office) $539.23 

Other  administrative  expenses 8, 427. 63 

Construction  of  levees  (contracts) 40, 343. 80 

Repairs  to  levees 3,141.27 

Surveys 290.55 

New  plant 93.87 

Protection  of  levees 1,324.93 

Total 49,161.28 

Money  statement. 

July  1, 1899,  balance  unexpended $57,785.04 

June  27,  1900,  amount  allotted  from  appropriation,  sundry  civil  act  of 
June  6,  1900 14,000.00 

71, 785. 04 
June  30, 1900,  amount  exx>ended  during  fiscal  year 49, 161.28 

July  1,  1900,  balance  unexpended 22,623.76 

Julyl,  1900,  outstanding  liabilities $1,138.47 

July  1,  1900,  amount  covered  by  uncompleted  contracts 5, 014. 43 

6,162.90 

Julyl,  1900,  balance  available 16,47a86 
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FONTCHABTBAIN  LEVEB  DIBTRICr. 

The  amount  expended  from  Jmie  30, 1899  to  June  30, 1900,  is  $93,217.97,  distributed 
as  follows: 

Office  expemses  (main  office) 13,601.90 

Other  administrative  expenses 5,  111.  86 

Construction  of  levees  (contracts) 74, 700. 27 

Repairs  to  levees 6, 159. 93 

Surveys 656.10 

Protection  of  levees 2,987.91 

Total 93,217.97 

Money  stcutemervt. 

July  1,  1899,  balance  unexpended $159,975.94  - 

June  27, 1900,  amount  allotted  from  appropriation,  sundry  civil  act  of  June  ' 

6,1900 50,000.00  ;. 

209, 975. 94 
June  30,  1900,  amount  expended  during  fiscal  year 93,217.97  * 

July  1,  1900,  balance  unexpended 116,757.97  i 

July  1,  1900,  outstanding  liabilities $971.49  I' 

July  1, 1900,  amount  covered  by  uncompleted  contracts 51, 841. 12 

52,812.61  ? 

July  1, 1900,  balance  available 63,945.36 

LAKB  BOBGNB  LEVEB  DISrRICr. 

The  amount  expended  from  June  30, 1899  to  June  30, 1900,  is  $34,854.98,  distributed 
as  follows: 

Office  expeiises  (main  office) $479.32 

Other  administrative  expenses 3, 103. 98 

Construction  of  levees  (contracts) 27,170.70 

Repairs  to  levees 3,156.63 

Surveys 167.50 

M  iscellaneous 8.17 

Protection  of  levees 768.68 

Total 34,854.98 

Money  8taterrien;t. 

Jnly  1,1899,  balance  expended $45,527.34 

Jime  27, 1900,  amount  allotted  from  appropriation,  sundry  civil  act  of  June 

6,1900 14,500.00 

60, 027. 34 
June  30, 1900, amount  expended  during  fiscal  year 34,854.98 


July  1,1900,  balance  available 16.981.98 

The  following  maps  and  appendixes  accompany  this  report: 

Plate  I.  Revetment  in  Kempe  Bend. 

Plate  II.  Revetment  in  Giles  Bend. 

Plate  III.  Bank  line  in  Giles  Bend. 

Plate  IV.  Lower  Tensas  and  Homochitto  Levee  diF':ricts. 

Plate  y.  Atch^alaya',  Lafourche,  and  Pontchartrain  Levee  districts. 

Plate  VI.  Barataria  and  Lake  Borgne  Levee  districts. 

Appendix  A.  Statement  of  value  of  plant. 

Appendix  B.  Conmiercial  statistics. 


I 

I 


July  1, 1900, balance  unexpended 25,172.36 

July  1, 1900,  outstanding  liabilities $289.84  M 

July  1, 1900,  amount  covered  by  uncompleted  contracts 7, 900. 54 

8, 190. 38 
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Appendix  0.  List  of  dviluui  engineefs. 

Appendix  D.  Report  of  H.  8.  Douglas,  assistant  ensineer,  on  Kempe  Bend,  Natchez, 
and  Vidalia  harbors,  and  care  and  preservatiun  of  plants. 

Appendix  £.  Report  of  A.  F.  Woolley,  jr.,  assistant  engineer,  on  Atchafalayi  and 
Red  rivers,  Louisiana. 

Appendix  F.  Report  of  A.  F.  Woolley,  jr.,  assistant  engineer,  on  concrete  ballast. 

Appendix  G.  Abstract  of  proposals. 

Appendix  H.  Abstract  of  contracts  in  force. 

Very  respectfully,  your  obedient  servant, 


Col.  Gko.  L.  Gillbbpib, 

Corps  of  Engineers^  V.  8,  A,f 

H'eaident  Mistisaippi  River  Oommiasion, 


Geo,  McC.  Dkrby, 
Mc^,  Corp9  of  Engintav 
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Approacxmate  value  of  plant  belonging  to  the  United  States  and  used  upon  the  improfxmeni 

oj  ttie  Mississippi  Rivera  fourth  district,  May  i,  1900. 


ClaM  of  property. 

Bteam  launch  Ruby 

Tug  General  Gonutock 

Tug  Tilda 

Tug  General  A.  A.  Humphreys. 
Steamer  General  John  Newton 

Dredge  The  Ram 

One  pile  driver 

Five  quarter  boats 

Twenty-five  barges 

One  warehouse  barge 


Value. 


•1,200 

6,000 

8,600 

23,000 

80.000 

60.000 

900 

10,630 

82,400 

300 


Class  of  property. 

One  dry  dock 

Forty-eight  sklflB 

Tools  ana  appliances 

Office  furniture 

Surveying  instnunents 

Drawing  Instruments 

Railway  cars  and  track 

Total 


V«lQe, 


4-V) 
30,O(K) 

tooo 


ig;,3so 
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Foreign  commerce,  port  of  New  Orleans, 

The  statistics  relating  to  the  foreim  commerce  of  the  port  of  New  Orleans  were 
kindly  furnished  by  Hon.  A.  T.  Wimberly,  collector  of  customs: 


Vessels. 

Entrances. 

Cleanncea. 

1897-06. 

1898-99. 

1899-1900. 

1897-98. 

USUO  Uv. 

1899-1900. 

Steam 

1,282 
66 

1,198 
126 

1,418 
121 

1,287 
61 

1,207 
112 

L401 

Sail 

108 

Total 

1,847 

1,824 

1,689 

1,848 

1,819 

1,609 

Total  tonnage  of  above. 

1897-98 4,236,663 

1898-99 3,848,736 

1899-1900 4,467,308 
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Exports  and  imports. 


£xpoTts: 

Total  value  of  exports  of  foreign  merchandise  to  for- 
eign countries 

Total  value  of  exports  of  domestic  merchandise  to  for- 
eign countries 

Total 

Imports: 

Total  value  of  imports  from  foreign  countriea— 

Free 

Dutiable 

Transitu)  Mexico 

Transported  to  interior  ports 

Specie 

Total 

Total  duties  collected 


18d8. 


$546,878.00 
104,966,121.00 


105,511,499.00 


5,916,768.00 

5,934,902.00 

949,070.00 

811,427.00 

589,344.00 


14,151,511.00 


2,200,275.44 


1899. 


1900. 


SI ,  904, 140. 00     $1, 189, 157. 00 


89,803,442.00 


111,486,865.00 


91,107,582.00  112,675,522.00 


4,528,576.00 
5,580,950.00 


585,792.00 


10,695,318.00 


2,682,385.12 


5,761,828.00 

12,050,466.00 

2,210,581.00 

1,883,161.00 

655,816.00 


22,011,338.00 


6,878,271.76 


Appendix  6  C. 

lAst  of  civilian  engineers,  employed  on  vxrrks  of  river  and  harbor  improvement^  fourth  dis- 
tridy  improving  MmiMippi  River,  from  May  1, 1899,  to  May  1,  1900,  in  charge  of  Maj, 
George  Mct\  Derby,  Corps  of  Engineers. 


Name  and  residence. 

Time 
em- 
ployed. 

Compen- 
sation 

per 
month. 

Where  employed. 

Works  on  which  employed. 

H.  S.   Douglas,   New 
Orleans,  La. 

W.   J.   Hardee,   New 
Orleans,  La. 

A,  F.WooUey.  Jr..  New 

Months. 
12 

12 

12 
12 

S225 

'      225 

160 
150 

Natchez,  Mii«.,  and 
New  Orleans,  La. 

New  Orleans,  La 

do 

Improving  harbors  at  Natchez, 
Mlss^  and  Vidalia.  La.:  improv- 
ing Eempe  Bend,  Louisiana,  and 
improving  harbor  at  New  Or- 
leans, La. 

Levees:  Lower  Tensas,  Atchafalaya, 
Lafourche,  Barataiia,  Pontchar- 
train ,  and  Lake  Borgne  Levee  dis- 
tricts. 

Improving  Atchafalaya  and  Red 
Rivers,  Louisiana,  and  improving 
Kempe  Bend,  Louisiana. 

Improving  harbors  at  Natchez, 
Miss.,  and  Vidalia,  La.,  and  im- 
proving Kempe  Bend,  Lousiana. 

Orleans,  La. 

E.  B.  Oeddee,  Natchez, 
Miss. 

Natchez,  Mlas 

Appendix  5  D. 

BEPOBT  OF   MR.  H.  B.  DOUGLAS,  ASSISTANT  ENGINEEB. 

New  Orleans,  La.,  May  1,  1900, 

Sir:  I  have  the  honor  to  submit  the  following  reports  on  the  works  under  my  super- 
vision for  the  period  ending  May  1,  1900: 

KEMPB  BEND. 


The  Kempe  Bend  has  been  famous,  or  rather  notorious,  in  levee  annals  for  the  past 
thirtv  years  for  persistent  caving  of  the  river  bank,  entalline  the  building  of  costly 
new  levees  to  replace  those  that  were  destroyed  by  the  rapid  recession  of  the  shore 
or  bank  line.  It  is  estimated  that  not  less  than  $1,250,000  has  been  expended  for 
levees  in  the  bend  since  1868. 

In  August  of  1898  it  was  reported  that  the  then  existing  levee,  which  had  been 
constructed  by  the  United  States,  was  threatened  by  the  caving  of  the  river  bank.    I 
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was  directed  to  make  an  inspectioii,  and  found  the  conditions  to  be  as  bad  as  reported. 
A  short  piece  of  new  levee,  commonly  designated  as  a  run-around,  was  projected  to 
cover  the  prospective  gap,  and  its  construction  was  undertaken.  Ultimately  this  nm- 
around  hiul  to  be  extenaed  farther  downstream  to  cover  other  threatened  portions  of 
the  levee,  and  from  various  unavoidable  causes  its  construction  was  attended  with 
unusual  difficulty  and  expense.  Of  course  the  building  of  this  comparatively  short 
piece  of  new  levee  merely  postponed  the  evil  day,  and  it  soon  became  evident  fn»n 
the  continued  caving  of  the  river  bank  that  a  long  line  of  entirely  new  levee  would 
cdiortly  be  required  m  the  Kempe  Bend.  Owing  to  peculiar  local  topography  a  leree 
located  on  any  line  that  offered  reasonable  permanency  would  cost  at  least  half  a 
million  dollars  to  build,  and  it  was  considered  highly  improbable  that  it  oould  be 
construct^  in  any  one  low-water  season.  This  meant  a  crevasse  and  probably  an 
overflow  during  at  least  one  high-water  or  flood  period  in  the  river. 

It  was  obvious  that  any  reasonable  expenditure  that  would  preserve  the  existii)^ 
levee  was  more  than  justifiable.  At  their  meeting  in  March,  1899,  the  MissisEippi 
River  Commission  made  an  allotment  of  $180,000  to  be  expended  for  the  continaoas 
revetment  of  that  portion  of  the  Kempe  Bend  where  the  levee  was  most  immediatdT 
threatened.  The  forgoing  introduction  has  been  written  because  this  is  a  new  work 
and  its  ori^n  and  object  should  be  explained. 

At  the  time  the  allotment  was  maae  the  river  was  too  high  for  bank  protection 
work ;  some  new  plant  had  to  be  acquired  and  material  purchased.  In  the  report 
on  Giles  Bend  it  is  stated  that  a  portion  of  the  plant  was  moved  to  Bondurant 
Island,  and  the  construction  of  willow  mattresses  commenced  August  6.  Ab  these 
mattresses  were  intended  for  both  the  Kempe  and  Giles  bends,  the  &te  of  commence- 
ment for  the  one  is  the  same  as  for  the  other.  The  general  type  and  methods  of 
mattress  construction  were  the  same  as  described  in  previous  reports  on  other  works 
in  the  district,  and  such  details  as  are  considered  necessary  have  been  given  in  the 
annual  report  on  work  done  in  Giles  Bend. 

The  actual  work  of  placing  bank  revetment  in  the  Kempe  Bend  did  not  commence 
until  September  21,  1899,  the  cause  of  the  delav  being  lack  of  steam  power  to  handle 
the  plant  and  mattresses  in  the  swift  current  of  the  Kempe  Bend.  On  September  21 
the  quarter  boat  Gamma  arrived  in  the  Kempe  Bend.  The  condition  of  a&irson 
that  date  was  very  discouraging — almost  hopeless.  At  one  place  but  140  feet  of  the 
foreshore  remained  between  the  levee  and  tne  river,  and  the  bank  was  caving  so  rap- 
idly and  continuously  that  it  was  almost  impossible  to  find  a  safe  place  to  moor  the 
quarter  boat  anywhere  within  a  mile  of  the  proposed  work. 

On  September  23  an  attempt  was  made  to  place  the  first  section  of  mattress  with  two 
tugs,  the  Baton  Rouge  Belle  and  the  General  ComxAock.  It  resulted  in  failure,  as  the 
two  tugs,  even  with  the  assistance  of  three  5-inch  lines  run  out  from  the  mooring 
barffe,  were  unable  to  hold  the  mattress  in  the  rapid  current  .  The  situation  was  unu- 
sually serious,  and  I  telegraphed  you  to  come. 

Another  attempt  to  place  a  mattress  was  made  on  September  26,  with  three  togs, 
the  Comstock  and  BeUe  being  reenforced  by  the  pnowerful  new  tug  General  A,  A,  Hun- 
phreys.  This  attempt  was  successful,  but  in  the  interval  the  bank  had  caved  until  bat 
113  feet  remained  between  the  levee  and  the  river. 

Meanwhile  a  careful  hydrographic  survey  which  had  been  in  progress  developed 
the  fact  that  the  depth  of  water  in  the  channel  of  Kempe  Bend  was  verv  much  less 
than  had  been  supposed,  averaging  only  about  40  feet^  the  TnRTiTniim  depth  being 
generally  within  150  feet  of  the  Tow-water  shore  line. 

A  consultation  was  held  and  it  was  decided  to  limit  for  the  present  the  width  of  the 
subaqueous  mattress  to  200  feet.  The  reasons  for  this  were:  First,  a  mattress  of  this 
width  not  only  reached  the  line  of  deepest  water  in  the  channel,  but  passed  over  it  to 
the  commencement  of  the  rise  to  the  opposite  bank;  second,  even  should  a  scour 
occur  necessitating  that  the  mattress  work  should  be  widened,  such  additional  mat>- 
tress  work  could  better  be  placed  after  the  formation  of  the  new  subaqueous  bank  than 
before. 

Accordingly  on  this  basis  the  sinking  of  mattresses  was  continued  under  unusoal 
difiScul ties,  out  with  a  fair  degree  of  success,  until  November  9,  when  2,961  linear  feet 
of  bank  covering  the  most  immediately  threatened  points  had  been  covered.  On 
October  5,  after  a  mattress  had  been  ballasted  and  was  in  process  of  being  sunk,  the 
mooring  lines,  that  were  supposed  to  stand  a  strain  of  90  tons,  parted,  and  the  mat 
drifted  out  of  position  before  landing  on  the  bottom.  However  discouraging  this 
mishap  was,  it  bore  testimony  to  the  exceeding  strength  of  the  mattress  itsS.  It 
is  surprising  that  the  cables  parted  before  the  mattress  was  wrecked  by  the  tog^e 
lines  cutting  their  way  througn  the  head  block.  This  mattress  and  one  other,  lostby 
by  being  left  in  the  Bondurant  chute  by  the  rapidly  falling  river,  were  all  that  were 
lost  out  of  the  51  acres  built,  being  less  than  2  per  cent,  which  I  consider  very  <pn^n 
on  work  of  this  character. 
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The  project  for  the  Kempe  Bend  revetment  contemplated  the  grading  of  the  bank 
ahove  the  low-water  Ime  to  a  slope  of  abont  1  in  3  and  the  paving  of  the  same. 
Owing  to  limited  time  it  was  impossible  to  construct  a  hydraulic  grader,  and  one  was 
borrowed  from  the  Third  Mississippi  River  district 

As  early  as  Augast  18  the  tug  TUda  proceeded  to  Lake  Providence  and  brought 
down  Hydraulic  Grader  No.  S,  For  reasons  heretofore  given  it  was  not  until  October 
8  that  the  grader  commenced  work  on  the  bank  in  Kempe  Bend,  and  continued, 
^  ith  few  interruptions,  until  February  8, 1900,  when  she  had  graded  3,587  linear  feet 
of  bank.  Only  a  single  crew  was  operated,  and  tiie  entire  work  of  the  grader  was 
exceedinely  satisfactory,  with  the  one  exception  that  the  grade  obtained  was  gener- 
ally much  flatter  than  1  in  3 — sometimes  as  flat  as  1  in  5.  This  fault  is,  however, 
common  to  all  machines  of  this  kind  working  in  li^ht,  sandy  material.  When  the 
bank  is  of  clay  almost  any  desired  slope  can  he  obtamed,  even  as  steep  as  1  in  2. 

Some  eradihg  by  the  sluicing  process  was  done,  but  under  very  unfavorable  condi- 
tions, and  only  about  300  linear  feet  of  bank  was  graded  in  this  way.  Without  enter- 
ing into  any  discussion  as  to  the  comparative  cost  of  the  two  methods  of  grading,  it 
may  be  said  that  so  long  as  the  factor  of  limited  time  enters  into  the  problem  of  traiik 
protection,  some  more  rapid  means  than  grading  by  hand  is  essential.  Up  to  the 
present  time  the  hydrauuc  grader  is  the  best  machine  that  has  been  devised  to  meet 
the  conditions. 

Upper  bank  paving  was  commenced  on  November  11, 1899,  and,  except  when  short 
of  material,  or  when  the  force  were  engaged  in  ballasting  and  sinking  mattresses,  was 
prosecuted  continuously  until  February  25,  1900,  by  which  time  the  river  had  risen 
to  such  a  height  that  further  paving  was  impracticable.  During  this  time  over  5^ 
acres,  or  230,500  square  feet,  of  upper  bank  were  paved  with  five  different  kinds  of 
pavement,  described  as  follows: 

First  Rock  placed  by  hand  in  the  usual  way,  with  the  voids  filled  with  spalls,  and 
averaging  10  inches  in  thickness. 

Second.  Ck>ncrete  blocks  averaging  8  inches  in  thickness.  These  blocks  were  manu- 
factured on  the  gravel  bar  at  the  head  of  Bondurant  Island,  and  their  manu&usture 
is  described  in  the  report  of  Mr.  A.  F.  Woolley,  jr.,  assistant  engineer. 

Third.  Run  of  the  kiln  brick  laid  as  follows:  The  area  to  be  paved  was  divided  into 
squares  measuring  10  feet  on  a  side  by  strips  of  2  by  4  inch  lumber  laid  on  the 
flat.  These  squares  were  then  filled  in  with  brick  laid  on  the  flat  and  with  their 
greatest  length  parallel  to  the  bank  hue,  care  being  taken  to  break  joints  with 
adjoining  streaks.  The  bricks  were  laid  in  loose,  a  space  of  about  one-half  inch  being 
left  around  each  brick.  Over  this  first  layer  of  brick  No.  10  galvanized  wire  was  then 
stretched  in  such  a  way  as  to  obtain  a  mesh  6  by  12  inches,  the  12-inch  dimension 
being  measured  parallel  to  the  bank  line.  The  wire  was  held  in  place  by  staples 
driven  in  the  2  by  4  inch  strips,  and  it  was  so  arranged  that  those  wires  that  were 
parallel  to  the  bank  line  should  not  be  in  lengths  of  over  50  feet,  and  that  each  60 
feet  of  pavement,  measured  parallel  to  the  bank  line,  should  not  have  continuous 
wires  with  the  adjoining  50  feet.  A  cement  mortar  made  of  one  part  Portland  cement 
to  three  parts  of  selected  Mississippi  River  bar  sand  was  then  mixed,  and  with  it 
a  second  layer  of  brick,  each  brick  being  precisely  over  each  brick  in  the  first  layer, 
laid  with  the  wire  mesh  in  between.  The  joint  niade  of  the  cement  mortar  was  about 
three-eiffhths  of  an  inch  thick. 

Fourtn.  Concrete  in  situ.  The  area  to  be  paved  was  first  divided  off  into  squares 
measuring  5  feet  on  a  side  by  strips  of  2  by  4  mch  lumber  laid  on  the  flat  The  wire 
mesh  was  then  constructcKl  the  same  as  for  the  brick.  A  second  strip  of  2  by  4  inches 
was  then  laid  on  top  of  the  flrst  It  will  be  seen  that  squares  or  molds  4  inches 
deep,  with  the  wire  mesh  halfway  between  the  bottom  and  top,  were  thus  made. 
The  squares  were  then  filled  with  a  hand-mixed  concrete  made  of  one  part  of  Port- 
land cement  to  twelve  parts  run-of-the-bar  sand  and  gravel  obtained  from  the  gravel 
bar  at  the  head  of  Kempe  Chute. 

Fifth.  Concrete  in  situ  the  same  as  No.  4,  laid  without  either  the  timber  strips  or 
wire,  but  8  inches  thick  instead  of  4.  Only  a  small  area  was  paved  in  this  way  as  an 
experiment. 

The  general  scheme  of  upper  bank  pavement  which  was  adhered  to  as  closely  as 
circumstances  permitted,  was  to  divide  the  graaed  bank  into  three  strips  of  nearly 
equal  width  from  low-water  mark  to  a  height  18  feet  below  the  high  water  of  1897, 
except  where  the  top  of  the  natural  bank  was  below  this  nude.  The  lower  strip 
v^as  paved  with  either  rock  or  concrete  blocks.  The  middle  strip  laid  with  brick 
as  described  or  with  concrete  blocks.  The  upper  strip  with  concrete  in  situ  4  inches 
thick,  in  squares  with  wire  mesh  as  described. 

From  November  9, 1899,  until  February  10  J1900,  owing  to  limited  plant}  it  was  not 
practicablid  to  sink  mattresses  in  the  Kempe  JBend.    On  the  latter  date  sinking  was 

BNG  1900 808 
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x«6iimed  and  continued  until  March  10, 1900,  when  all  work  was  suspended  on  aooooat 
of  the  high  stage  of  tiie  river,  which  read  28.2  and  rising  on  the  gauge  at  Yickfibox]^ 

In  order  to  avoid  a  weak  point  in  the  general  revetment  great  care  was  takea  in 
making  the  junction  between  the  main  mattress  work  and  the  upper  bank  pavement 
Where  the  sulMbqueous  mattress  did  not  extend  to  the  dry  bank  at  the  then  exisdng 
stage  of  the  river,  either  special  mattresses  were  built  to  nt  in  the  concave  pockets  or 
small  mattresses,  deecribed  for  convenience  on  the  work  as  ribbon  mattreaseB,  veie 
built  and  sunk  with  their  outer  edge  lapping  on  the  main  mattress,  while  their  Aon 
edge  was  on  the  dry  bank,  and  from  it  the  upper  bank  pavement  was  commeneed. 
By  this  means  there  was  a  reasonable  certainty  that  no  uncovered  bank  rsmaioed 
between  the  subaaueous  work  and  upper  revetment 

Toward  the  ena  of  the  season's  work,  when  the  river  had  risen  to  within  a  kw 
feet  of  the  top  of  the  bank  and  it  was  impracticable  to  either  grade  or  pave,  the  rib- 
bon mats  were  used  exclusively  to  join  the  dry  bank  to  the  main  mattress  wort. 
This  and  the  fact  that  656  linear  feet  of  the  bank  at  the  upper  end  of  the  revetme&t 
work  were  graded,  but  not  mattressed  or  paved,  will  explam  the  difference  betveea 
the  length  of  bank  protected  and  that  graded  and  paved. 

The  total  length  of  the  working  season  in  the  Kempe  Bend  was  one  hondredand 
seventy-four  days,  during  which  uie  following  was  accomplished: 


feetof  bank  protected 4,C08 

Square  feet  of  mattress  sunk 1,034,459 

Square  feet  of  bank  graded  and  paved ; 230,500 

The  total  field  cost  of  the  season's  work  was  $110,782.49,  divided  as  follows: 

Construction  of  mattresses (40,819.75 

Towing  of  mattresses 1,37119 

Sinking  of  mattresees 34,147.76 

Grading  upper  bank 7, 556. 75 

Paving  upper  bank 24,992.12 

Installation,  etc 1,894.92 

Total 110, 782.^ 

Using  the  linear  foot  of  bank  protected  as  the  unit  of  field  coeti  I  find  this  to  be 
$27.64. 

As  the  mattress  work  did  not  differ  materially  from  that  of  previous  years  at  other 

localities,  no  particular  analysis  of  it  is  neceraary.    The  contrary,  however,  is  the 

*  case  with  the  upper-bank  revetment,  as  it  was  not  only  a  novel  work  in  the  Fomth 

I  district,  but  there  were  a  great  many  kinds  of  pavement  used,  as  heretofore  described. 

V  The  areas  paved  with  the  different  kinds  were  as  follows; 

:  Bock,  10  inches  thick 45,  (£7 

{  Concrete  blocks,  8  inches  thick 55,658 

I  Brick  as  described 45,700 

I  Concrete  in  situ,  4  inches  thick 75,375 

I       j  ^       Concrete  in  situ,  8  inches  thick 8,740 

I  For  comparative  pxurposes  I  have  compiled  from  data  kept  in  the  field  the  foUow- 

r  ing  as  the  cost  per  square  foot  of  the  different  kinds  of  pavement: 

j'  Bock,  10  inches  thick $0.1392 

\      j  Concrete  blocks,  8  inches  thick 1544 

I  Brick  as  described 1165 

Concrete  insitu,4  inches  thick 05394 

I      I  Concrete  in  situ,  8  inches  thick 08^ 

A  careful  survey  of  the  bend  was  made  during  the  summer  and  &11,  and  the  oec- 
'  essary  permanent  points  for  locating  work  and  For  future  comparative  surveys  estab- 

lished.   In  addition  to  this  constant  topographical  and  hydrographic  work  was 
necessary  during  the  progress  of  the  work  to  properly  locate  and  place  up^r-bank 
J  pavement  and  tne  suoaqueous  matresses;  also,  to  detect  anv  scour  in  the  nver  bed 

I  Deyond  the  mattress  work.    No  scour  occurred  until  near  tne  close  of  the  season's 

t      -i  work,  when  soundinss  showed  a  deepening  of  as  much  as  10  feet  in  places  along  the 

bottom  just  beyond  tne  outer  edge  of  the  mattress  work. 

An  inspection  of  the  work  was  made  on  April  30,  1900,  and  on  that  date  the  work 
appeared  to  be  in  good  condition,  and  from  the  standpoint  of  preventing  further 
caving  of  the  bank  and  the  consequent  loss  of  the  existing  levee  was  «•  «^-— 

the  object  lor  which  it  was  designed. 


'^v*litii]ii:<iii< 
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OILEB  BEND. 

At  the  dose  of  last  report  sixteen  spur  dikes  containing  804,900  square  feet  of  mat- 
tress and  868,800  cubic  leet  of  cribs  had  been  placed  in  Giles  Bend.  Extensive  scour- 
ing had  occurred  between  the  spurs,  and  the  bank  between  had  caved  until  nearly  all 
of  them  were  on  salient  points.  In  some  cases  the  cavine  threatened  to  flank  the  spurs 
and  their  connection  with  the  high- water  bank  had  oeen  partly  destroyed.  The 
unprotected  bank  at  the  lower  end  of  Giles  Bend  had  caved  until  the  spur  levee  on 
Cowpen  Neck  near  its  outer  end  was  threatened  for  a  length  of  3,000  feet  A  con- 
siderable amount  of  material  was  either  on  hand  or  under  contract  for  early  delivery. 
The  plant  was  in  lying-up  quarters  at  the  head  of  Giles  Bend. 

The  approved  project  for  the  season's  work  contemplated  a  careful  survey  to 
ascertain  the  existing  conditions  before  commencing  work;  the  repair  of  the  spur 
dikes  where  their  shore  connection  was  partly  destroyed;  the  continuous  mattressmg 
of  the  subaqueous  bank  from  Spur  3  to  15,  and  the  paving  of  the  upper  bank  at 
such  places  as  the  action  of  the  water  had  naturally  graded  the  bank  to  a  sufficiently 
flat  Slope  for  the  purpose. 

Operations  were  commenced  on  July  27,  when  the  quarterboat  Ddta  was  put  in 
commission,  and  in  tow  of  the  tug  Tilda  left  Giles  Bend  for  Bondurant  Island,  the 
locality  that  had  been  selected  for  the  construction  of  the  necessary  willow  mattresses. 
The  quarterboat  arrived  there  July  28,  and  the  building  of  ways  and  cutting  of 
willow  brush  at  once  undertaken.  Construction  of  mattresses  was  commenced 
August  6,  which  is  the  earliest  date  that  work  of  this  kind  has  been  undertaken  in 
Fourth  district  However,  the  river  was  unusually  low  for  the  season,  being  but  18.2 
on  the  gauge  at  Vicksburg. 

As  all  the  mattress  work  for  both  Eempe  and  Giles  Bend  was  built  by  the  same 
force  and  at  the  same  localities,  it  was  practically  one  job,  and  the  details  will  be 
given  in  this  report  and  omitted  in  that  on  the  Eempe  Bend. 

Construction  of  willow  mattresses  commenced  at  Bondurant  Island  August  6, 1899, 
and  continued  to  March  9,  1900,  a  period  of  225  days,  during  which  time  2,234,224 
square  feet,  or  51.3  acres,  were  built  On  account  of  the  Isjfge  quantity  of  willows 
used — approximately  23,512  cords — ^it  was  necessary  to  move  from  Bondurant  Island 
to  the  WiUow  Bar  above  Bruins  berg  Landing,  and  after  exhausting  the  willows  at 
this  second  locality,  to  move  a  third  time  to  the  Kempe  Island.  Li  all  an  area  of 
426.6  acres  was  cut  over  to  obtain  the  quantity  of  brush  required. 

On  August  4  the  quarter  boat  Gamma,  lymg  at  the  Government  depot  in  New 
Orleans,  was  put  in  commission  and  left  in  tow  of  the  tug  General  A.  A,  Humphreys 
(a  new  tug  just  purchased  and  more  particularly  describe  in  report  on  plant)  for 
Giles  Bend,  where  she  arrived  on  August  10.  The  majoi  portion  of  the  force  on  her 
was  transferred  to  the  quarter  boat  New  Orleans,  then  lying  iip  in  Giles  Bend.  The 
Gamma,  with  the  remamder  of  her  force,  was  left  in  Giles  Bend  to  load  rock  from 
the  supply  on  the  bank,  while  the  New  Orlecms,  with  the  transferred  force,  was  towed 
to  Bondurant  Island.  On  her  arrival  there  on  August  11  her  force  was  added  to  that 
already  on  the  ground  from  the  Delia,  and  the  construction  of  mattresses  pushed. 
Ultimately,  when  the  Quarter  boat  New  Orleans  was  required  elsewhere,  a  camp  was 
establish^  on  the  bans.  This  method  of  quartering  and  subsisting  the  men  was 
fairly  satisfactory,  and  possesses  the  conspicuous  advantage  of  reducing  the  amount 
of  floating  plant,  thus  enabling  a  much  liuver  amount  of  work  to  be  done  with  a 
limited  plant  than  would  otherwise  be  possible. 

The  force  in  Giles  Bend  on  the  Gamma  meanwhile  continued  loading  rock  on 
baizes  and  generally  getting  the  plant  in  readiness  to  sink  mattresses.  It  was  not 
intended  to  sink  the  flrst  mattress  in  Giles  Bend^  but  in  Kempe  Bend,  where  a  serious 
emergency  existed.  However,  owing  to  a  series  of  unavoidable  delays  the  stem- 
wheel  steamer  General  John  Newton  and  the  tug  General  ComjAock,  belonging  to  the 
district,  were  detained  in  New  Orleans  long  beyond  the  time  when  it  was  expected 
that  the^  would  arrive  on  the  ^ound.  The  Kempe  Bend  is  one  of  the  few  localities 
on  the  nver  where  the  current  is  more  rapid  during  low  water  than  it  is  at  high,  and 
with  the  small  amount  of  steam  power  at  my  command  it  was  impracticable  to 
undertake  work  at  that  locality.  Some  of  the  mattresses,  however,  commenced  to 
silt  up.  and  it  was  necessary  that  they  should  be  sunk  at  once.  Accordingly,  the  plant 
was  placed  in  position  in  Giles  Bend  on  August  25,  and  the  flrst  mattress  sunk  on 
AugQBt  80,  immediately  above  Spur  No.  15.  On  September  5  the  steam  plant  was 
reenf orced  by  the  arrival  of  the  chartered  tag  Baton  Boufe  BeUe,  and  on  September  8 
the  U.  S.  tu^  General  Cbmstock  arrived.  It  was  then  decided  to  temporarily  suspend 
sinking  in  Giles  Bend  and  move  to  Kempe,  where  an  inspection  showed  the  situation 
to  be  very  critical,  (hi  September  15,  alter  sinking  283,210  square  feet  of  mattress 
and  completing  the  subaqueous  work  from  Spur  12  to  Spur  15,  the  plant  was  moved 
to  Kempe. 
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It  wad  not  until  October  10  that  sufficient  plant  could  be  spared  to  resume  w^ork  in  i 
Giles  Bend.  On  that  date  the  quarter  boat  }lew  Orleans  was  taken  off  mattreas  con- 
struction and  brought  to  Giles  Bend.  The  force  at  once  commenced  loading  rock  on 
bELiges  preparatory  to  sinking  mattresses,  paying  bank,  etc.  On  October  17  winking 
of  mattresses  was  resumed,  and  on  October  20  grading  and  paying  of  the  upper  bank 
was  commenced.  A  large  amount  of  muling  was  done  by  laborers  with  shoyels,  as  it 
was  decided  to  paye  the  upper  bank,  where  practicable,  to  a  height  about  10  feet  above 
ayerage  low-wiiter  mark.  This  was  done  to  assure  the  making  of  a  proper  janctian 
from  which  to  continue  the  paying  up  the  bank  the  following  season,  eyen  if  the  liyer 
did  not  reach  a  yery  low  Btage,  as  in  1898. 

On  October  18  the  steamer  OenercU  John  Neuion  arriyed  in  Giles  Bend  with  the  fizst 
tow  of  brick  from  Baton  Rouge,  and  from  this  time  on  to  January  18,  1900,  she  ins 
engaged  in  the  long-distance  towing  of  cement  from  New  Orleans  and  brick  fpyax 
Baton  Rouge.  In  ballasting  mattresses  both  rock  and  brick  were  used,  and  in  the 
upper  bank  paying  rock,  bnck,  and  a  small  quantity  of  concrete  blocks  were  J3sed. 
Some  of  the  brick  payement  was  similar  to  that  laid  on  a  lareer  scale  at  Kempe.  For 
the  sake  of  ex{)eriment  the  upper  layer  of  brick  was  omitted  on  a  small  area  aad  the 
wires  fastened  to  the  lower  layer  of  oricks  with  cement  mortar  alone. 

lliere  has  been  no  change  in  the  character  of  mattresses  used,  except  to  make  them 
somewhat  more  dense.  One  of  the  claimed  adyantages  for  the  named  mattres 
receiyed  a  practical  test  in  the  Giles  Bend  work  of  the  past  season.  On  accotmt  of 
the  caying  between  the  spurs  there  was  no  such  thing  as  eyen  an  approximately 
smooth  shore  line,  but  a  series  of  deep  bays  with  irreguuu*  shaped  points  proieeti&g 
at  intervals.  A  careful  trayerse  was  made  of  this  shore  line,  the  necessary  desi^ 
made  and  sent  to  the  willow  bar  where  the  mattresses  were  built  in  accordance  with 
the  plans.  Afterwards  they  were  towed  to  the  particular  locality  for  which  they 
were  intended  and  with  scarcely  an  exception  they  fitted  perfectly.  This  could  not 
haye  been  done  with  the  fascine  or  woyen  mattress. 

The  work  was  hampered  to  some  extent  by  the  slow  arriyal  of  brick,  and  by  the 
preyalence  of  smallpox  at  the  place  where  the  mattresses  were  being  constructed. 
Howeyer,  on  January  30,  1900,  the  riyer  haying  risen  to  19.2  on  the  gau^  at  Vicks- 
burg,  and  no  further  work  under  the  project  being  practicable  at  that  time,  opera- 
tions were  suspended  and  the  plant  moyed  to  Kempe  Bend. 

The  total  working  time  in  Giles  Bend  was  one  hundred  and  forty-four  days,  and 
during  that  time  1,189,765  square  feet  of  mattress  were  sunk  and  144,000  square  feet 
of  upper  bank  graded  by  hand  and  payed.  The  new  work  extends  from  tne  upper 
edge  of  Spur  No.  3  to  a  point  260  feet  below  Spur  No.  15,  a  distance  by  the  bimk 
line  of  6,^5  linear  feet,  of  which  2,200  linear  feet  was  repair  work  to  existing  spur 
dikes.  With  the  exception  of  Spur  8},  eyery  spur  from  No.  3  to  15  had  additional 
mattress  work  added  to  its  shore  end,  and  the  upper  bank  paying  was  renewed. 
Owing  to  the  similarity  of  the  work  and  the  fact  tnat  it  was  all  in  proffress  at  the 
same  time,  it  was  not  practicable  to  separate  the  cost  of  repairs  to  the  old  spur  dikes 
from  the  new  continuous  mattress  work  with  any  degree  of  exactness. 

The  total  field  cost  of  the  work  in  Giles  Bend  was  $92,934.65.  I  assume  that 
the  cost  of  repair  work  to  existing  spurs  was  $15,547.50.  This  is  not  absolutely 
accurate,  but  is  a  fair  approximate.  Deducting  this  from  the  total  cost  leaves 
$77,387.15  as  the  cost  of  the  absolutely  new  bank  protection  work,  being  $18.67  per 
linear  foot.    This  may  be  subdiyided  as  follows: 

Subaqueous  work,  per  linear  foot. $16.  SI 

Upper-bank  work,  per  linear  foot 2. 36 

It  has  been  mentioned  preyiously  that  the  upper-bank  payement  has  not  yet  been 
carried  to  its  ultimate  height,  but  to  a  line  about  10  feet  aboye  ayerage  low-water 
mark. 

The  detailed  field  cost  of  the  season's  work  is  giyen  below: 

Constructing  mattresses  at  Willow  Bar $42, 974. 31 

Towing  mattresses  to  Giles  Bend 1, 530. 32 

Sinking  mattresses  in  Giles  Bend 29, 631.  OO 

Grading  and  paying  upper  bank 16, 884. 10 

Installation,  etc 1,894.92 

Total 92,934.65 

From  the  data  at  hand  the  following  units  of  field  cost  per  square  foot  of  mattresB 
are  obtained: 

Construction $0.03946 

Towing 00127 

SiiJdng 02492 

Cost  per  square  foot  in  place 06565 
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Until  within  the  past  year  bank  protection  work  in  this  district  has  been  confined 
principally  to  spur  dikes,  and  the  cost  per  square  foot  of  mattress  and  per  cubic  foot 
of  crib  work  was  the  most  convenient  and  useful  unit.  Recently,  with  the  placing 
of  continuous  revetment  and  upper-bank  pavement,  I  think  that  this  unit  should  be 
changed  and  the  linear  foot  of  Dank  protected  be  used.  Accordingly,  I  have  com- 
piled the  following  as  the  cost  per  linear  foot  of  protected  bank: 

Oonstruction  of  willow  mattresses $9.25 

Towing  of  willow  mattresses 336 

Sinking  of  willow  mattresses 6. 45 

Orading  and  paving  upper  bank 2. 24 

Installation,  etc 394 

Total  cost  per  linear  foot 18.669 

This  unit  does  not  include  the  cost  of  what  may  be  termed  repair  work  to  existing 
spurs,  and  of  couree  is  not  for  completed  upper-l)ank  pavement. 

A  careful  and  thorough  hydrographic  survey  of  Giles  fiend  has  been  made  and 
data  obtained  from  which  even  an  insignificant  change  from  existing  conditions  can 
be  detected.  So  far  as  an  ocular  inspection  can  determine,  the  work  of  the  past  sea- 
son has  been  successful.  Caving  over  the  unprotected  portion  of  the  bend  does  not 
appear  to  have  been  as  active  as  in  past  years,  and  the  spur  levee  on  Oowpen  Neck  is, 
Ska  yet,  intact,  although  there  is  a  reasonable  certainty  that  it  will  be  breached  by 
cavmg  banks  before  next  high  water. 

PLANT. 

At  date  of  last  report  the  plant  consisted  of  39  pieces.  During  the  year  the  hydrau- 
lic dredge  The  Ram  and  one  small  lighter  have  been  transferred  from  my  cnai^. 
Bai]ges  iNos.  16  and  28,  transferred  to  the  Quartermaster's  Department  and  lost  on 
their  way  to  Cuba,  have  been  replaced  by  two  new  baraes.  The  stem-wheel  steamer 
General  John  Nevkon,  built  under  contract  with  the  Iowa  Iron  Works,  has  be^i 
received  and  a  large  tug,  the  Oeneral  A.  A.  Humphrey Sf  purchased. 

The  plant  now  on  hand  consists  of  the  steel  hull  stem-wheel  steamer  Oeneral  John 
Newton^  the  steel  hull  tug  Oeneral  A.  A.  Humphrey b,  wooden  hull  tugs  Oeneral  Oomslock 
and  Tilda,  and  the  small  wooden  hull  stem-wheel  steamer  or  launch  Ruby;  the 
quarterboats  Alphxiy  Beta^  Delta^  Oamma,  and  New  Orleans;  standard  barges  Nos.  1  to 
10  and  Nos.  15  to  28,  barges  Nos.  550  and  B,  a  fioating  warehouse,  a  dock,  pile  driver 
No.  32,  a  pump  boat,  and  one  small  lightei^---41  pieces  in  all,  not  including  two  camel 
docks,  side  docks,  pontoon,  skiffs,  etc.  Owing  to  the  plant  being  in  active  service  in 
the  field  for  nearly  the  entire  year,  operations  at  the  depot  have  been  limited,  not 
because  extensive  repairs  were  not  required,  but  because  there  was  no  time  to  znake 
them. 

NBW  PLANT. 

Barges  Nos.  16  and  28  have  been  replaced  by  two  new  barges  built  under  contract. 
They  are  gunwale  barges  of  the  standard  size,  124  feet  long,  30  feet  wide,  and  7  feet 
7  inches  deep  at  the  gunwales.  The  specifications  under  which  they  were  built  were 
carefully  drawn  and  their  construction  was  superintended  by  a  competent  inspector. 
As  a  result  these  barges  are  probably  the  best  of  their  kind  on  the  Mississippi  River, 
beine  built  of  choice  clear  Louisiana  cypress. 

W  nen  the  steamer  Osceola  was  condemned  as  being  beyond  economical  repair,  the 
district  was  left  without  a  large  stem-wheel  steamer  suited  for  inspection  purposes 
and  towing.  Under  contract  with  the  Iowa  Iron  Works  a  steel-hull  stem-wheel 
steamer,  which  has  been  named  the  Oeneral  John  Newton,  was  built,  delivered  in  New 
Orleans,  and  after  several  trial  trips  accepted.  The  following  is  a  general  description 
of  the  boat:  Hull  of  steel,  150  leet  lon^,  23  feet  wide,  and  7  feet  9  inches  deep. 
Engines,  cross  compound  surface  condensmg;  high-pressure  cylinder  14  inches  diame- 
ter by  6-foot  stroke;  low-pressure  cylinder,  3o  inches  diameter  by  6-foot  stroke. 
Boiler,  internal  fired  of  the  Hopkins  type.  The  boat  has  not  been  generally  satis- 
factory from  the  standpoint  of  towing,  principally  on  account  of  numerous  break- 
downs. With  the  alterations  and  improvements  that  have  been  made  it  is  now 
thought  that  she  will  be  able  to  give  ^od  service. 

With  the  extension  of  bank  protection  work  in  the  Fourth  district  it  became  evi- 
dent that  the  existing  plant  was  not  equal  to  the  demands  made  on  it,  and  it  was 
especially  weak  in  the  matter  of  steam  power.  The  purchase  of  an  additional  and 
larger  tug  was  authorized,  and  after  due  advertisement  I  was  directed  to  inspect  the 
several  boats  offered  for  sale.  After  careful  examination  I  recommended  tne  pur- 
chase of  the  tug  Isabella  T,  Dempsey,  then  lying  at  Baltimore,  Md.  My  recommen- 
dation being  approved,  the  purchase  was  made  and  arrangements  m^de  with  the 
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owners  to  deliver  the  boat  in  New  Orleans.  She  made  the  sea  trip  withoat  accident 
and  arrived  at  the  Government  depot,  New  Orleans,  July  23,  1899.  The  following 
is  a  general  description  of  the  new  tug,  which  has  been  named  the  General  A.  A. 
Hujnphreys:  Hull  of  steel;  length  over  all,  90  feet;  beam  unloaded,  19  feet;  depth 
unloaded,  10}  feet;  4  water-tiffht  compartments;  coal  capacity,  500  barrels.  Engines, 
steeple  com  pound  surface  conaensin^,  size  13}  and  24  inciies  bv  20-inch  stroke.  Boiler, 
Scotch  marme,  10  feet  diameter,  11  ^t  long;  thickness  of  shell,  0.765  inch;  two  conn- 
gated  furnaces  and  one  hundred  and  twentj-eight  3i-inch  tubes;  allowed  pressme, 
150  pounds.  The  age  of  the  boat  at  the  tune  of  purchase  was  14  months.  Hie 
Humphreys  was  at  once  put  in  commission  and  commenced  towing  the  plant  from 
New  Orleans  to  Giles  and  Kempe  bends.  With  the  exception  of  two  bie^downs, 
the  boat  was  in  constant  service  from  July  23,  1899,  until  January  17,  1900,  and 
rendered  valuable  and  satisfactory  service.  On  this  last  date  she  lost  her  propeller 
and,  pending  repairs,  was  returned  to  the  depot  and  put  out  of  commission. 

In  the  construction  of  the  two  new  barees,  Nos.  16  and  28^  great  difficulty  had  been 

experienced  in  obtaining  satisfactory  timber  of  the  large  dimensions  required,  clear 

of  sap.    As  the  construction  of  six  new  barges  was  authorized  the  specifications  were 

amended  and  provisions  made  for  using  creoHoted  timber  in  those  portions  of  the 

•  barges  most  liable  to  decay.    This  permitted  the  use  of  sap  and  lessened  the  diffi- 

i  culty  of  obtaining  pieces  of  the  reouired  dimensions.    A  contract  for  the  construction 

i  of  the  six  new  biu^  was  let  on  June  30, 1899,  and  work  on  them  is  now  fairly  well 

advanced. 

RSPAnta. 

Tug  General  Oomsiock. — Practically  rebuilt  Entire  new  frames  of  cypress  treated 
with  carbolineum  avenarius  from  forward  end  of  boiler  to  stem;  new  deadwocd 
from  keel  up;  new  keelson,  35  feet  long,  treated  with  carbolineum;  entire  new  s^ 
of  top  timbers  from  forward  end  of  boiler  to  stem,  of  cypress,  treated  with  21  pounds 
of  creosote  to  the  cubic  foot  bv  the  vacuum  and  pressure  process;  new  fantail,  new 
rider,  new  transom,  all  treated  with  carbolineum;  entire  null,  except  four  strakep 
on  the  bottom,  replanked  with  cypress  planking;  inside  of  null  sheathed,  cabin 
I  straightened  up  and  braced,  scraped,  painted,  and  varnished.    After  being  calked  all 

seams  in  hull  were  puttied,  which  was  then  given  two  coats  of  coal  tar  to  water  line 
and  painted  above;  the  machinerv  generally  repaii^Bd;  a  new  solid  foi^^ed  crank- 
shaft was  installed;  also  a  new  tail  shaft  and  new  propeller;  thrust  beanngs  fitted 
with  two  new  thrust  rings.  New  brass  bushing  and  bottom  ring  for  the  tail  shaft 
stuffing  box:  new  cast-iron  bushing  for  stem  bearing;  main  cylinder  rebored,  main 
valve  planed  and  seat  faced;  new  follower  and  packing  rings  fitted  to  piston;  piston 
rod  shortened  and  new  connection  rod  made;  new  croaehead  guides,  new  balanced 
pinch  wheel,  and  eccentrics  turned  up  and  fitted  to  straps.  Link  motion  and  link 
olock  repaired;  steam  cylinder  of  boiler  feed  pump  rebored, piston  fitted  to  same; 
new  piston  rod  made  and  fitted,  steam  valves  faced,  and  new  liner  fitted  in  water  cyl- 
inder. The  boiler  head  and  entire  new  furnace  side  and  bridge  walls  of  the  best 
quality  of  fire  brick  laid  in  fire  clay,  and  new  door  and  fire  liners  were  plaoad.  Total 
cost,  13^27.99. 

JSig  Tilda, — ^Thirteen  new  plank  of  various  lengths  were  put  in  on  sides  and  bot- 
tom of  hull,  besides  numerous  graving  pieces.  New  fender  strake,  plank  shear,  and 
covering  board  put  in  in  places  and  chocks  repaired.  One  piece  of  keelson  22  feet 
long  and  seven  new  floor  timbers  were  put  in.  Hull  calked,  coal  tarred,  and  painted. 
Pilot  wheel  repaired  and  pilot  house  generally  overhauled  and  refitted.  New  roof  on 
cabin.  A  new  end  was  welded  on  the  tail  shaft,  w^hich  was  fitted  with  a  new  coupling 
and  stem  bushing.  Steam  cylinder  of  feed  pump  rebored  and  valves  fitted  and  seats 
faced.  Slight  repairs  to  boiler.  New  furnace  side,  brid^  and  back  walls  built,  this 
work  being  made  necessary  by  having  to  remove  the  boiler  to  put  in  new  keelson. 
Cost,  $638.40. 

Steamer  General  John  Newton, — Repairs  to  boiler,  engines,  and  shaft.  No  detailed 
account  can  be  given,  as  the  majority  of  the  repairs  were  made  during  my  ^bsence 
from  the  depot.  The  following  may,  however,  be  mentioned:  New  wo^en  pitmans, 
new  crosshead,  new  end  weld^  on  shaft,  new  pillow  block  complete,  new  wheel, 
new  cam-yoke  guides,  installation  of  safety  valves  in  receiver  and  on  low-pressure 
cylinder,  rudder  bumpers,  etc.    Approximate  cost,  $1,144.41. 

Steamer  Ruby, — One  new  half -eccentric  strap  and  one  sectional  eccentric;  cost,  $15. 

J%  Driver  No.  Sf. — ^Two  new  tubes  in  boiler;  cost,  $10.95. 

Small  Zt^/rf^r.— Practically  rebuilt  at  a  cost  of  $208.86. 

Quarter  boat  Beta. — Entire  new  floor  timbers,  bottom,  and  rakes.  Two  new  gun- 
wale timbers  put  in,  one  on  each  side.  Floor  timbers  and  bottom  gunwales  treated 
with  carbolineum.  Bottom  and  sides  calked  and  given  two  coats  of  ooal  tar.  Cost 
$450.68. 


A^PPENDIX  Y  Y — REPORT  OF  MISSISSIPPI  RIVER  COMMISSION.       4919 

Barges  Nos.  IS  and  £4- — Cargo  boxes  were  built  on  these  baiges  for  the  storage  and 
^transportation  of  cement;  cost,  $439.71. 

CURRENT  REPAIRS. 

These  comprise  the  miscellaneous  odd  jobs,  difficult  to  specify  but  necessary  to 
xnaintaining  the  plant,  such  as  new  cavils,  iron  bitts  to  replace  rotten  wooden  ones, 
^work  on  doors  and  windows  of  boats,  in  boxes,  stove  pipes,  skiffs,  etc.,  etc.;  cost, 
$438.38. 

CARE  OF  PLANT. 

As  the  plant  has  been  in  active  service  nearly  the  entire  year,  the  cost  for  super- 
vision at  depot,  watching,  cleaning  out  barges,  shifting  lines,  spars,  etc.,  has  l^en 
unusually  small,  being  only  $2,276.04. 

CONDITION  OF  PLANT. 

At  the  moment  of  writing  extensive  repairs  to  the  entire  plant  are  either  under 
way  or  contemplated.  From  this  it  may  be  understood  that  the  general  condition  of 
the  plant  is  bad.  It  is  not  necessary  to  go  into  details,  but  the  general  statement 
can  be  made  that  there  is  not  a  skiff,  barge,  quarter  boat,  tug,  or  steamer  that  does 
not  require  work  more  or  less  extensive. 

Very  respectfully,  your  obedient  servant, 

H.  S.  Douglas,  Assistant  Engineer. 
Maj.  Geo.  McC.  Derby, 

Corps  of  Engineers^  U.  S.  A. 


Appendix  5  E. 

report  of  MB.  A.  F.  WOOLLEY,  JR.,  ASSISTANT  ENGINEER,  ON  IMPBOYBMENT  OF  ATCHAF- 

ALAYA  and  red  rivers,  LOUISIANA. 

June  1, 1900. 

Sir:  I  have  the  honor  to  submit  the  following  report  of  operations  for  the  work  of 
improving  Bed  and  Atchafidaya  rivers  during  tne  yearendmg  May  31,  1900. 

DREDGING. 

Old  River, — ^The  dredge  Ram  was  placed  in  readiness  and  took  the  field  on  July  22, 
1899.  Dredging  was  commenced  July  29  and  carried  on  during  intermittent  periods 
as  conditions  required  until  November  28,  when  the  stage  of  the  river  made  it  unneces- 
sarv  for  further  dredging,  and  the  dredge  was  ordered  to  New  Orleans  to  be  laid  up 
and  repaired. 

Navigation  was  maintained  throughout  the  season,  a  clear  channel  of  6  to  9  feet  or 
more  prevailing  during  the  low- water  period,  except  tor  short  intervals  of  two  to  three 
days,  when  there  was  not  more  than  5}  feet  over  the  shoal  places  immediately  in 
front  of  the  dredge. 

Red  River  above  TumbuU  Island, — ^This  stretch  heretofore  was  not  under  the  juris- 
diction of  the  improvement  of  the  Red  and  Atcha&ilaya  rivers. 

The  president  of  the  Mississippi  River  Commission  ordered  the  Ram  to  devote  such 
time  as  was  not  necessary  to  maintain  navigation  in  Old  River  to  removing  any 
obstruction  to  navigation  m  Lower  Old  River. 

After  Old  River  was  placed  in  good  condition  the  obstruction  in  Lower  Red  River 
was  not  of  such  magnitude  as  to  warrant  the  risk  incidental  to  carrying  the  dredge, 
with  its  badl}r  decayed  hull,  over  the  Red  River  Dam. 

Fords  Crossing  and  other  bars  below  Vicksburgf  Miss. — As  these  bars  are  also  out  of  ' 

the  re^lar  jurisdiction  of  the  Fourth  district  the  president  of  the  Mississippi  River 
Commission  directed  that  the  dredge  Ram  be  utilized  to  keep  open  to  navigation  any 
bars  below  Vicksburg,  Miss.,  when  not  necessarily  engaged  elsewhere.  None  of 
these  bars,  however,  became  so  shoal  as  to  require  dredging. 

Dredging  operations  in  Old  River  were  confined  to  Carrs  Point  Bar  at  the  mouth. 
Dead  Tree  to  Ash  Cabin,  and  Chandlers  to  head  of  the  Atchafalaya.  , 

The  bar  across  the  mouth. — Carrs  Point  was  somewhat  higher  and  necessitated  the  .  i 

removal  of  greater  yardage  than  during  the  past  few  seasons.    The  stretch  known  as  i 
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second  crossiiig  has  ceased  to  shoals  and  has  shown  a  depth  of  11  to  16  feet  dnmig 
the  past  two  seasons. 

In  the  stretch  known  as  Dead  Tree  to  Aah  Oabin  much  the  same  conditioDS  pre- 
vailed as  for  the  two  previons  seasons. 

The  reach  between  Chandlers  and  the  head  of  the  Atchafalaya  showed  more  ahoal- 
ing  than  during  thejpast  two  seasons. 

The  actoal  aredgng  required  at  the  several  localities  were:  Carrs  Point,  73,200 
cubic  yards;  Dead  Tree  to  Ash  Cabin,  19,200  cubic  yards;  and  Chandlers  to  the  bead 
of  the  Atchafalaya,  16.500  cubic  yards. 

Taken  as  a  whole,  tne  general  condition  of  Old  River  was  much  the  same  aa  it  has 

been  during  the  past  two  years,  though  the  special  features  as  to  direction  and 

i  velocity  of  current  required  rather  more  than  the  usual  amount  of  dredging. 

I  The  caving  at  the  mouth  along  the  Terras  front  has  been  much  less  thim  for  the 

two  previous  seasons.    The  sloughing  banks  along  Old  River  were  in  evidence  as 

usual,  but  are  gradually  improving  with  the  annual  dredging  of  lakes  and  pools  in 

I  the  immediate  vicinity.    The  lakes  were  drained  by  contract  at  a  cost  of  $150. 

The  average  cost  of  dredging,  includingall  the  expenses  incurred  during  the  days 
I  that  the  dr^ge  was  in  operation,  was  I0.0SO4  per  cubic  yard.    The  total  coetol 

maintaininff  navigation,  including  care  and  repair  of  dredge  and  salary  of  master  and 
watchman  for  the  year,  was  17,8^6.49. 
i  Here  I  would  hke  to  make  special  mention  of  the  very  satisfactory  manner  in 

which  the  master  of  the  Ram,  Mr.  R.  H.  Bolen,  performed  the  duty  of  mspector  on 
the  construction  of  the  new  steel  hull.  I  wish  further  to  make  special  mention  d 
the  ener;^  and  skill  displayed  by  craneeman,  Mr.  C.  N.  Vosburgh,  while  acting  ae 
master  of  the  dredge  Ram  during  the  absence  of  Mr.  Bolen  as  inspector  on  construc- 
tion of  the  new  steel  hull. 

AtckafaXaya  gill  dams, — ^The  usual  annual  survey  was  made  to  determine  the  condi- 
tion of  the  sill  dams  and  vicinity  to  show  the  location  and  extent  of  such  work  as 
may  be  necessary  to  protect  these  structures  as  well  as  the  additional  ones  originallj 
contemplated  in  the  project  of  the  Commission. 

As  to  the  result  of  this  survev  I  will  only  say  that  the  conditions  still  point  to  the 
advisability  of  additional  work  at  this  locality,  the  details  having  been  reportai 
i  upon  by  Mr.  H.  S.  DouglaSi  assistant  engineer,  who  has  been  charged  with  the 

execution  of  the  work. 

PLANT. 

A  steel  hull,  cutter  frame,  cylinder  beams,  ballast  tanks,  engine  and  pump  founda- 
tions have  been  built  for  the  dredge  and  delivered  at  New  Orleans,  La.,  by  the 
Springfield  Boiler  and  Manufacturing  Company,  of  Springfield,  Ills.,  for  the  contract 
price  of  $14,650. 

The  new  hull  is  of  S  feet  greater  beam,  25  feet  greater  length,  and  1  foot  greater 
depth  than  the  old  wooden  null. 

The  transfer  of  machinery  and  the  building  of  a  cabin  is  being  done  at  the  Govern- 
ment depot  at  New  Orleans,  and  it  is  expected  to  have  the  dr^ge  ready  about  the 
1st  of  Julv,  should  it  be  necessary  to  take  the  field  so  soon«  Dredging  operations 
have  rarefy  been  necessary  earlier  than  the  1st  of  August 

SUBVXTB,  OAUOBB,  AND  OBSEBVATIONB. 

Surveys  have  been  made  at  the  following  localities  in  New  Orleans  Harbor:  South- 

B)rt,  CarroUton  Bend,  Greenville  Bend,  Gouldsboro  Bend  to  Algiers  Point  and  Third 
istrict  Reach. 

These  surveys  were  executed  by  the  use  of  a  plane  table  and  a  sounding  reel,  the 
lead  line  being  of  piano  wire  about  one  twenty-fifth  of  an  inch  in  diameter,  the  reel 
reading  to  one-tenth  of  a  foot. 

The  soundings  were  located  on  the  plane-table  sheets  as  they  were  taken,  the  direc- 
tion being  determined  by  the  alidade  and  the  distance  by  piano  wire  attached  to  a 
peg  under  the  plane  table  and  to  an  additional  reel  in  the  boat  with  the  sounding 
reel. 

The  boat  was  drifted  from  the  upstream  side  to  the  downstream  side  of  an  area 
corresponding  to  the  plane-table  sheet  and  on  arcs  corresponding  to  arcs  previously 
drawn  on  the  plane-taole  sheets,  the  distance  wire  serving  as  a  radius  on  which  the 
boat  was  swung,  the  oars  being  so  maneuvered  as  to  keep  the  distance  wire  taut. 

By  this  method  the  entire  area  between  the  water's  eoge  and  the  desired  distance 
out  mto  the  channel  was  thoroughly  studded  with  soundings  and  it  was  impossible  to 
.leave  any  unsounded  saps  witiiout  the  plane-table  sheets  lowing  such  discrepancies 
before  the  party  left  tne  field. 
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Some  of  these  sunreys  were  duplicated  and  comparisons  were  much  more  satisfac- 
tory than  the  surveys  by  the  old  methods  in  vogue  heretofore. 
Very  respectrally,  your  obedient  servant, 

A.  F.  WooLLET,  Jr.,  Asiialcmt  Engineer. 
Maj.  Geo.  McO.  Dbrby, 

Oorp%  of  Engineers^  U.  8.  A, 
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BEFORT  OF  liB.  A.  T.  WOOLLET,  JB.,  ASSISTANT  ENQINEER,   ON  CONCRETE  BAUiASF. 

New  Orleans,  La.,  March  SO,  1900, 

Sib:  I  have  the  honor  to  submit  the  following  report  on  the  result  of  the  season's 
work  of  making  concrete  as  a  substitute  for  natural  rock  for  ballasting  mattresses 
and  paving  subaqueous  slope  in  connection  with  bank-revetment  work  at  Kempe 
and  Giles  bends,  Louisiana  and  Mississippi. 

Pursuant  to  your  instructions  to  conduct  certain  experiments  looking  to  the  utili- 
zation of  the  sand  and  gravel  deposits  as  a  substitute  for  natural  rock  in  connection 
with  bank  revetment,  I  made  a  number  of  experiments  last  summer. 

The  time  available  for  the  experiments  was  somewhat  limited,  but  without  going 
into  detail  as  regards  the  experiments  themselves,  it  was  determined  that  a  concrete 
of  one  part  Portland  cement  and  twelve  parts  sand  and  gravel,  in  just  the  proportion 
they  are  found  on  the  bar,  would  answer  every  purpose,  and  that  the  proportion 
could  be  increased  where  the  sand  bars  carried  a  high  percentage  of  gravel.  When 
the  experiments  were  concluded  the  time  at  which  it  was  expected  to  commence  ■  i 

operations  was  so  near  at  hand  that  it  was  a  Question  of  much  aoubt  whether  a  con-  | 

Crete  mixer  of  the  type  desired  could  be  had  from  any  of  the  builders  without  delay-  ' 

ing  the  be^nning  of  the  work.  From  sketches  and  data  furnished  by  myself  to  one 
of  the  local  machine  shops,  a  mixer  was  built,  of  the  type  in  most  general  use,  and 
at  a  cost  of  several  hundred  dollars  less  than  regular  builders'  price.  The  plant  was 
all  in  readiness  to  go  to  the  field  of  operations  on  August  6,  1899,  but  owing  to  acci- 
dents to  some  of  the  towboats,  to  shortness  of  plant,  to  my  being  ordered  away  on 
other  work,  to  necessity  for  repairs  to  the  tug  Comstock  and  towooat  General  John 
Nevjton,  and  to  my  own  illness,  the  work  was  not  really  started  until  October  11 ,  1899. 
At  the  particular  stage  of  water  when  work  was  commenced,  it  was  decided  that 
Bondurant  Island  would  be  preferable  to  Kempe  Towhead  as  a  location  for  the  i 

manufacture  of  the  concrete,  as  there  were  two  forces  carrying  on  rr'ittress  construc- 
tion in  the  immediate  vicinity,  and  the  tugboats  used  as  tenders  at  t.^e  mattress  ways 
could  be  utilized  when  necessary,  thus  avoiding  the  expense  of  an  exclusive  tow- 
boat  for  the  use  of  the  concrete  plant.  In  addition  to  the  foregoing  causes  for  delay, 
there  was  a  leaky  boiler,  which  would  not  make  steam  for  the  mixing  engine.  I 
had  been  inf6nned,  upon  inquiry  upon  the  subject,  that  this  boiler  was  m  good  con- 
dition. The  boiler  was  placed  m  good  condition  by  having  an  entire  new  set  of  67 
flues  put  in. 
The  method  of  operation  was  as  follows: 

The  mixer,  engine,  and  boiler  were  mounted  on  two  tram-car  trucks,  these  two 
cars  being  coupled  together.  There  was  another  or  third  car,  which  was  used  as  a 
batch  or  measuring  car,  and  into  this  car  sand  and  gravel  was  placed  in  the  Quantity 
necessary  for  one  ctfirrel  of  cement,  at  the  proportions  which  were  being  used. 

The  concrete  was  formed  or  molded  into  blocks  or  slabs  by  parallel  lines  of  12-inch 
boards  placed  on  edge  and  spaced  6  feet  apart.  These  boards  carried  1  by  2  by  12 
inch  vertical  cleats  on  their  inner  faces,  these  cleats  being  spaced  about  8  inches 
center  to  center,  or  6  inches  in  the  clear.  These  cleats  supported  and  held  in  place 
plates  of  No.  12  iron,  12  inches  by  6  feet^  flanged  on  one  edge  2  inches,  so  as  to  form 
a  2  by  10  inch  angle,  the  2-inch  leg  restmg  on  the  side  board  cleats  and  the  10-inch 
leg  hanging  vertical  and  forming  the  division  between  the  adjacent  blocks  of  con- 
crete. These  plates  were  used  double;  that  is,  one  being  suspended  on  each  side  of 
each  cleat,  thus  forming  a  space  of  2  inches  between  adjacent  blocks  of  concrete. 

The  side  or  molding  boards  were  held  in  place  by  iron  clamps  or  dogs,  6  feet  4 
inches  long,  terminating  in  a  right  angle,  and  a  \e^  8  inches  long^  on  each  end.  This 
8-inch  leg  served  to  hold  the  boards  from  springing  a])art  while  concrete  was  being 
tamped,  and  also  to  hold  themselves  vertical  by  the  weight  of  the  8-inch  legs  when 
the  molds  were  being  set  up. 


':l 
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It  will  be  seen  from  the  foregoinff  that  the  ^und  formed  the  bottom  of  the  mdd. 
A  light  and  portable  track  was  laia  parallel  with  this  line  of  molds.  The  mixer  ww 
12  feet  long  and  was  mounted  croaewise  on  the  truck  so  as  to  deliver  well  over  into 
the  center  of  the  line  of  molds.  The  batch  or  measuring  car  was  filled,  the  maAeriil 
was  then  shoveled  directly  to  the  mixer,  thence  deliver^  by  the  mixer  direct  to  the 
center  of  the  molds.  There  it  was  well  tamped  and  left  undisturbed  for  at  least  eer- 
end  hours  before  the  molds  were  removed.  The  batch  or  measuring  car  was  ojet- 
ated  in  such  a  way  that  by  the  time  a  batch  had  been  shoveled  mto  the  mixer 
another  set  of  men  had  filled  the  car  with  the  necessary  sand  and  fljavel;  this  v» 
leveled  off  and  another  barrel  of  cement  spread  over  it  and  a  fresh  Batch  was  ready 
for  the  mixer  in  a  very  short  interval.  Alter  passing  each  batch  through  the  mixer 
the  mixer  and  batch 'car  were  moved  ahead  just  so  many  mold  spaces  as  one  bsteh 
would  fill,  thus  limiting  the  amount  of  snoveling  that  would  be  neceaaary  to 
thoroughly  fill  each  molcL 

In  this  way  the  work  is  continued  as  far  as  it  is  desired  to  carry  the  Une  of  mokk 
In  the  meantime  there  is  a  force  behind  setting  a  new  line  of  molds  parallel  to  the 
previous  one  and  shifting  the  track  to  a  new  position.  Then  the  mixer  and  batdi 
car  are  rolled  back  to  the  end  of  the  new  line  oi  molds  as  before  and  the  process  con- 
tinued, the  limit  bein^  the  territory  covered  by  good  material,  or  the  area,  otherwiee 
the  yard,  over  which  it  is  de(>ired  to  place  the  finished  product 

Molding. — The  plan  for  molding  originally  contemplated  making  the  blocks  of  coi- 
Crete  6  by  12  by  12  inches.  This  was  to  be  accomplished  by  placing  the  6-foot  divi- 
fdon  pl^es  12  inches  apart,  and  then  subdividing  further  by  using  12  by  12-indi 
plates  placed  at  right  angles  between  the  6-foot  plates  and  spaced  6  inches  apart, 
thus  making  12  blocks  between  each  of  the  6-inch  steel  plates.  This  was  impractia- 
ble  owing  to  the  additional  labor  of  setting  molds,  difliculty  of  holding  tne  sroall 
plates  in  place,  difficulty  of  properly  tamping  the  small  blocks  and  removing  the 
small  plates.  It  was  found  advisable  to  place  the  6-foot  division  sheets  only  6  incb«B 
apart  m  the  clear  and  to  subdivide  these  6-inoh  bv  12-inch  by  6-foot  blocks  by  break 
ing  with  a  sledge  hammer  into  as  many  pieces  as  desired;  this  was  done  and  included 
as  a  part  of  the  process  of  loading,  two  men  being  able  to  break  160  to  200  tons  per 
day  at  a  cost  of  say  10.016  to  $0.02  per  ton. 

Tne  side  molding  boards  were  undamped  at  the  end  of  one  to  two  hours.  TIub 
allowed  the  division  plates  to  press  together  slightly,  the  air  to  circulate  freely  in  the 
space  between  adjacent  blocks,  thus  shortening  the  period  at  which  the  steel  plates 
could  be  safely  removed  and  reset  in  a  new  line  of  molds.  Practicallv,  I  had  often 
to  remove  these  steel  plates  at  the  end  of  two  hours,  owing  to  the  limited  number  it 
hand;  this  is  entirely  too  early  and  results  in  considerable  breakage  of  the  green  or 
fresh  blocks.  There  should  t!e  enough  of  these  plates  at  hand  so  that  they  would 
not  have  to  be  removed  sooner  than  six  or  eight  nours.  Such  a  number  was  not  pro- 
cured this  season  because  of  the  fact  that  there  was  a  probability  that  after  a  season's 
work  it  would  be  demonstrated  that  a  modification  of  the  plant  would  be  not  only 
advisable  but  imperative  from  the  point  of  view  of  greater  economy  of  operation. 

These  remarks  as  to  steel  plates  are  also  applicable  to  certain  other  portions  of  the 
plant. 

With  the  tects  before  me  now  I  am  of  the  opinion  that  the  blocks  instead  of  being 

molded  12  inches  deep  on  edge  could  be  more  economically  made  deeper.    This 

would  admit  of  a  greater  tonnage  being  made  and  stored  on  a  given  area,  and  they 

•  could  be  more  economically  handled  in  loading.    Just  how  much  deeper  these  blocks 

'  might  advantageously  be  made  I  am  not  in  aposition  to  say  positively  at  this  moment 

Fifteen  inches  to  16  mches  is  practical,  and  I  am  of  the  opmion  that  this  might  be 

\  increased  to  18  inches;  this  latter  figure  being,  I  believe,  near  the  limits  as  thebiocks 

j  would  be  liable  to  topple  over  while  the  plates  are  being  removed. 

I  Loadina. — ^The  question  of  loading  was  one  that  was  attended  with  many  difficnl- 

i  ties  and  arawbacks. 

I  The  old  cars  and  tramway,  for  a  number  of  years  stored  at  Barbres  Depot,  was 

I  used  to  transport  the  concrete  from  the  yard  to' the  barge.    The  barge  was  moored 

"end  on*'  to  the  shore,  the  truck  being  run  over  a  trestle  onto  and  down  the  center 

\'  of  the  baive,  the  material  being  dumj^  to  either  side.    The  cars  were  sent  aboard 

I*  the  baiige  By  gravitv  and  carried  back  oy  mule. 

\  The  track  was  old,  in  bad  shape,  and  rather  light  for  a  gravity  road  and  high 

^  speeds.    The  cars  were  old,  in  baa  repair,  and  too  small  for  the  extreme  haul.    The 

flatness  of  the  bar  and  rising  and  falling  stages  of  the  river  caused  serious  delays  and 
repetition  of  trestle  building. 

This  loading  question  is  a  serious  one  in  connection  with  the  cost  of  manufactariDg 
artificial  ballast.    It  is  my  opinion  that  this  could  be  met  on  two  different  plans. 
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Firtt, — A  strong  pile  trestle  terminating  in  a  loading  pier,  the  barges  to  be  moored 
alongside  of  the  pier  and  the  ballast  dumped  down  mto  the  barge  over  a  chute  or 
chutes,  die  cars  to  be  operated  with  a  cable  to  let  them  down  and  haul  them  back. 
The  trestle  could  be  built  on  such  an  incline  as  to  allow  the  bax^es  to  be  loaded  just 
as  near  the  vBrd  as  the  prevailing  stage  of  the  river  would  permit. 

Second, — A  cableway  could  be  used  with  automatic  dump  buckets,  etc.  As  to  these 
there  are  several  types  of  this  method  for  transporting  materials.  I  have  both  of 
the  foregoing  methods  of  transportation  under  consideration  and  hope  to  have  bids 
on  each  shortly. 

The  small  tonnage  that  will  probably  be  made  next  season  (10,000  tons)  would 
not  in  itself  justify  much  outlay  in  the  way  of  plant,  but  aside  irom  the  best  outfit 
for  loading  I  am  confident  that  all  the  other  portion  of  the  plant  can  be  modified  and 
improved  to  best  suit  the  purpose  at  a  cost  that  would  be  no  serious  tax  on  the  com- 
ing season's  work. 

The  scarcity  of  white  labor  made  it  imperative  that  I  should  use  negro  labor,  and 
for  this  kind  of  work  I  think  I  prefer  the  negro  labor.  Until  February  I  was  forced 
to  pay  12^  cents  per»  hour,  board  included,  owing  to  the  fact  that  there  was  other 
work  in  the  immediate  vicinity  where  such  wages  could  be  had,  and  my  work  was 
the  harder  of  the  two.  After  the  first  of  February  I  paid  only  10  cents  per  hour, 
board  included — paying  off  the  hands  every  Saturday  night  in  cash.  For  another 
season  I  feel  that  I  could  get  any  quantity  of  labor  at  10  cents  per  hour,  board 
included,  and  pay  off  Saturday  night. 

From  the  foregoing  it  will  be  seen  that  I  have  been  forced  to  pay  25  per  cent  more 
for  my  labor  thim  was  necessary,  and  the  result  is  shown  in  the  cost  of  the  finished 
product. 

The  following  is  a  statement  showing  the  cost  of  the  finished  product  on  the  bar, 
the  cement  being  included  at  $2.60  per  barrel. 


October.... 
November . 
December . 

Do 

January . . . 
February . , 
March 


Total 


Date. 


Tons. 


700 
2,643 

914 
1,270 
2,385 
1,869 

530 


10,811 


Propor- 
tion of 
cement 


ltol2 
ltol2 
ltol2 
Itold 
ltol3 
ItolS 
ItolB 


Cost  of 
cement 
per  ton. 


tl.083 
1.083 
1.083 
.977 
.977 
.977 
.977 


Plant  and  mlscellaneouB  expenses  charged  to  manufacture:  10,811  tons,  at  $0,122 


Concrete 
per  ton. 


12.418 
1.601 
1.647 
1.541 
1.562 
1.517 
1.552 


Qrand  total. 


Total. 


11,689.10 
4,281.44 
1,505.86 
1,967.07 
8,725.87 
2,835.27 
822.56 


16,766.17 
1,257.94 


18,024.11 


It  will  be  noted  that  the  prices  per  ton  for  the  first  month  (October)  is  exorbitant. 
This  is  due  to  several  causes,  among  which  were:  Most  of  the  work  was  done  by 
hand,  owing  to  the  boiler  being  in  bad  condition  and  undergoing  repairs;  the  work 
was  entirely  new  to  all  my  subordinates  and  they  had  to  be  educatea  up  to  a  proper 
conception  of  the  work,  some  of  them  not  being  adaptable.  There  were  many  things 
I  had  to  learn  myself.  I  was  ill  with  chills  and  fever,  being  confined  to  my  room 
much  of  the  time.  I  was  away  under  orders  part  of  the  time,  and  finally  I  might 
add  that  at  the  beginning  all  of  my  subordinates,  laborers  included,  regarded  the 
whole  thing  as  a  fiasco.  It  was  no  small  job  to  furnish  all  the  faith  for  such  an 
undertaking  with  all  the  attendant  circumstances.  A  statement  will  be  found  below 
showing  the  number  of  tons  loaded,  together  with  the  cost. 


Date. 


November  to  March 

Plant  and  other  miscellaneous  ezpensefl  charg^ed  to  loading,  5,100  tons, 
at  10.122 


Grand  total. 


Tons. 


6,100 


Average 
per  ton. 


10.5527 


CoeL 


•2,888.77 
682.00 


8,470.97 


' 


i 
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RhwnifoT  the  Beaton. 

Mannfactore $18,024.11 

Loadmg 3,47a§; 

Total 21,495* 

It  will  be  seen  from  a  glanoe  that  this  item  for  loading  la  very  high;  to  me  i^ 
price  ia  very  unsatiafactory  and  diaappointing. 

The  most  diligent  effort  was  maintained  to  reduce  and  kee^  down  the  coet  fof 
loading,  and  every  time  I  thought  I  had  reached  the  point  within  reason  sometbisz 
would  happen  to  upset  my  calculations.  Unfortunately  it  so  happened  that  when  I 
was  in  a  position  to  load  at  anything  like  a  reasonable  figure  the  concrete  was  act 
needed. 

In  my  computation  for  the  cost  of  loading  I  have  been  very  liberal  and  at  a  stiifat 
sacrifice  to  the  cost  of  manufacturing  the  concrete. 

I  arrived  at  my  figures  in  the  following  manner: 

The  sum  of  the  salarit«,  plus  all  other  expenses,  plant  excepted,  divided  by  the 
number  of  tons  manufactured,  plus  the  number  of  tons  loaded,  equaled  the  avenge 
cost  for  each  handling;  i.  e.,  manufacturing  and  loading. 

This,  as  you  see,  pl£[^es  the  cost  of  loading  on  a  par  with  the  cost  for  manufacturing 
less  the  value  of  the  cement  In  arriving  at  the  cost  of  manufacture  the  cement  wa 
reckoned  at  $2.60  per  bairel  or  $1,083  per  ton  of  concrete  at  the  proportion  of  1  to  12. 
and  $0,977  per  ton  of  concrete  at  the  proportion  of  1  to  18. 

Oenend  remarks, — It  was  in  my  opinion  found  advisable  to  use  more  water  than  is 
required  theoretically,  thus  saving  some  labor  in  tamping,  as  the  tamping  was  bf 
hand,  the  slightly  wetter  material  being  so  little  inferior  to  that  mixed  in  the  correct 
''damp''  state  as  to  more  than  offset  the  additional  labor  of  tamping. 

As  to  loading,  I  think  it  would  be  best  to  have,  say,  60  to  75  per  cent  of  the  concrete 
made  prior  to  date  of  being  used;  then  one  force  could  be  utilized  to  do  the  loading 
and  also  to  finish  making  tne  balance  of  40  to  25  per  cent  of  the  concrete  at  such  o<i^ 
intervals  as  there  would  oe  while  no  empty  baives  were  available  for  loading. 

Possibly  a  still  better  plan  would  be  to  have  all  the  concrete  made  and  tiie  makicg 
force  disbanded,  the  loading  to  be  done  by  the  forces  of  the  assistant  engineer  is 
chaise  of  the  bank  revetment  work.  This  would  place  the  loading  entirely  at  his 
convenience,  and  thus  make  the  loading  and  the  use  of  the  ballast  work  in  perfect 
harmony. 

very  respectfully,  your  obedient  servant, 

A.  F.  WOOLLBT,  Jr., 

Amttasnl  BngmuT, 
Maj.  Geo.  McC.  Derby, 

Oorpn  of  Engineers,  U,  8,  A, 


\      \ 
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United  States  ENannESR  Office. 

New  Orleans,  La.,  Jtme  SO,  1899, 

No.  1. — Ahstrad  of  proposals  received  in  response  to  advertisement  {circular)  dated  Man 
£5,  1899,  opened  this  day  by  Maj.  George  McC.  Derby ,  Corps  of  Emgi7ieers,foT  levee  w&rk 
in  the  Fourth  district,  improving  Mississippi  River. 

LOWER  TENSAS  LEVEE  DISTRICT. 


Nome  and  address  of  bidder. 

Eycrgrreen-Bondurant  Levee. 

No. 

Lotl, 

sections 

1-6. 

Lot  2, 

sections 

7-12. 

Lots, 

sections 

1»-18. 

Lot  4, 

sections 

19-24. 

Lot  5, 

sections 
25-30. 

Lots, 

sections 

81-36. 

1 

H.  J.  LoonaiOyTinBley,  Miss 

Cents. 
16 

Cents. 
17 

Cents. 

16 
a  15. 19 

Cents, 
16 

Cents. 
16 

Cents, 

2S 

? 

Lucian  Blanif ,  Point'^leasant,  La  . . 

4 

H.  Morgan,  Tiiialey,  Miss '. 

18.50 
19.75 
19 
a  16. 20 

6 
7 
8 

H.  F.  Garbish,  Point  Pleasant,  Miss. 

Uelgason  Bros.,  Lehman,  La 

I.  R.  Bobbitt,  Mark,  La 

21 
22 
a  16. 70 

19 

16.45 

15.70 

19 
18 
al6.60 

19 

17.45 
al6.50 

2S 
SO 
28 

a  Accepted. 


1 
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No.  1. — Ahstraet  of  propotals  received  in  response  to  advertUement  {circular)  dated  May 

S6f  1899 f  etc. — Continued. 

LOWER  TEN8AB  LEVEE  DISTRICT— Oontinaed. 


Name  and  address  of  bidder. 

Evergreen-Bondurant  Levee. 

No. 

Lot  7, 

sections 

87-42. 

Lots. 

sections 

48-18. 

Lot  9, 

sections 

4^-54. 

Lot  10, 

sections 

65-60. 

Lot  11, 

sections 

61-«7. 

Lot  12, 

sections 

68-78. 

1 
3 

H.  J.  Loonam.  Tlnsley,  Miss 

James  R.  Marlow.  L'Anrflnt.  Tia.... 

Oenta. 
82 

Cents. 
28 

OnUs. 
a  14. 50 

Cents. 
12 

Cents. 
16 

Cents. 
12 
181 

4 

H  Monran.  Tltn»l<*v.  M  is-s  ...,..,.  r , 

14.60 

20.60 
16 

14.96 
18f 

19 

19.26 
17 

17.90 
18 

14.60 

6 

Hearin  &  O'Connor,  Baton  Rogne, 
La  

17.60 

6 

7 
8 

H.  F.  Garbish,  Point  Pleasant,  La. . 

Helgason  Bros..  Lehman,  La 

I.  B.  Bobbitt  Mark.  La 

80 
85 
82 

a  24. 75 
27 
29 

21 

17.60 

17.75 

16 
16 
14} 

a  Accepted. 

United  States  Enoineeb  Officb, 

New  Orleane,  La.^  July  12,  1899. 

No.  2. — Ahstrobd  of  proposals  received  in  response  to  advertisement  {circular)  dated  July  1, 
1899 J  opened  this  day  by  Maj.  George  McC.  Derby,  Corps  of  Engineers,  for  levee  work  in 
the  Fburth  district,  improving  Mississippi  River. 

LOWER  TENSAS  LEVEE  DISTRICT. 


Name  and  address  of  bidder. 

Evergreen-Bondurant  Levee. 

No. 

Lot  6,  sec- 
tions 81-36. 

Lot  7,  sec- 
tions 37-42. 

Lot  10,  sec- 
tions 55-60. 

Lot  11,  sec- 
tions 61-67. 

Lot  12,  sec- 
tions 68-78. 

1 

James  R.  Marlow,  L' Argent,  La 

Cents. 

CenU. 

Cents. 

Cents. 

18 

16.96 

17.50 

18.76 

18.98 

Cents. 
a  12. 90 

2 
3 

Helgason  Bros.,  I^hman,  La 

Clark  &  Reagan,  Plaquemlne,  La  . . . 

80 

86 

18.96 
18.60 
14.48 
14.94 

18.95 
18.76 

4 

Batt  O'Brien,  Tlnsley.  Miss 

84 

87.60 

14.96 

5 

M.  L.  Lipnan,  Cincifi»^.  Ta  ...  t  ..... . 

16.97 

aAccepted. 

United  States  Engineer  Office, 
New  Orleans,  La.,  August  11,  1899. 

No.  3. — Abstra4i  of  proposals  received  in  response  to  advertisement  {circular)  dated  July  If, 
1899,  opened  this  day  by  Maj.  George  McC.  Derby,  Corps  of  Engineers,  for  levee  work  in 
the  Fourth  distrid,  improving  Mississippi  River. 

PONTCHARTRAIN  levee  DISTRICT. 


No. 

Name  and  address  of  bidder. 

Section  81. 

Section  82. 

1 

Clark  A  Reaflran.  "Rnd  TUyAi*  T/^ndinnr.  La 

Cents. 
a  10. 60 

Cents. 
a 10. 60 

aAccepted. 


• 
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Unitid  Statbb  Enoikcer  Officx, 

New  OrUam,  La,,  July  IS,  1899, 

No.  4. — AhMrad  of  propoMU  received  in  retpoii^e  to  adveriiMmeiU  (circular)  dated  Jnlif 
12,  1899,  opened  thi9  day  by  Maj.  George  McC  Derby ^  Oorpi  of  Engineers,  for  irrt 
work  in  the  Fhurih  district,  improving  Mtmsttippi  River. 

LOWER  TENSAB  LEVEE  DISTRICT. 


No. 


Name  and  addren  of  bidder. 


Erenrr*^- 

BoDoarc' 
Leve«— .* 
No.  10.  SH- 
tionfl55-4ii 


1    ( Mark  dk  ReaKan,  Red  River  Landing,  La 


OaUt. 


1^ 


a  Accepted. 

Unttbd  Statib  EKonrnnt  Offics, 

New  Orleans,  Leu,  Auguti  17,  1899. 

No.  6. — Abstract  ofprofmsals  received  in  response  to  advertisement  (circaiar)  doled  Au^jd 
7, 1899,  opened  this  day  by  Maj.  Geftrge  McC.  Derby,  Oorps  of  Engineers,  for  levee  uxiK 
in  ike  Fourth  district,  improving  Mississippi  Riirr. 

LAKE  BORQNK  LEVEE  DISTRICT. 


I 
I 


No. 


Name  nnd  addren  of 
bidder. 


Chalmette  levee. 


Soitionl.  Section 2. 


I 


1 
2 
8 
4 

5 


Chan.  H.  Bmitli,  New  Or- 
leanR.  La 

H.  O.  Sceligson,  New  Or- 
leans, La 

Leonce  Roy.New  Orleans, 
La 

F.  W.  Qleaaon,  Daloour, 
La 

F.  M.  McLaughlin,  An- 
chor, La 


CtnU. 
16.90 
16.94 

a  14. 76 


18 


OaUs. 
al6.90 

16.94 


18 


Kenilworth  levee. 


Section* 
1-2. 


Omtt. 
a  14. 90 
16.72 


18 


Sections 
8-4. 


Cents. 
al4.90 
16.72 


18 


Mary 

levee. 


Harris  levee. 


Section  I. 


cents. 

16.80 


16 


Sectiot. 


16.84 


I 


1.    N 


19 


19 


a  Accepted. 

United  Statbb  Enoinbsr  Office, 
New  Orleans,  La.,  Attgust  17,  ISi^i*. 

No.  6. — Abstract  of  proposals  received  in  naponse  to  advertisemerds  (drcular)  d€t4 
August  7,  1899,  opened  this  day  by  Maj.  George  McC.  Derby,  Oorps  of  Engineers, jor 
levee  work  in  the  Fourth  district,  improving  Mississippi  River, 

BARATARIA  LEVEE  DISTRICT. 


No. 

Name  and  addrees  of 
bidder. 

Upper  Magnolia. 

Little 
Rock. 

Belle  Chaase. 

Allt&Qce- 

Section  1. 

Section  2. 

'section  3. 

Section  1. 

Section  2. 

1 

A.Dobard  A  V.Brooks, 
Jesuit  Bend.  La 

Cents. 

Cents. 

Cen(4t. 

cents. 

Cents. 

Cents. 

OesU. 

16.  SO 

2 

F.  M.  McLaughlin,  An- 
chor, La 

a  16. 76 
17.90 

16.76 
17.90 

16.76 
17.90 

16.75 
16.90 

a  16. 75 
19.40 

al6.76 
10.40 

16.  r^ 

5 

Chae.  H.  Smith,  New  Or- 
leans, La 

119D 

7 

H.  B.  Turcan,  Naomi,  La  . 
Michael  Cullen,  New  Or- 
leans, La 

16 

9 

al4.» 

10 

H.  0.  Seeligson,  New  Or- 
leans, 1a 

17.90 
18 

17.90 
al6 

17.90 
17 

« 

al4.90 
15 
16.90 

20.72 
20 

20.72 
20 

11 
12 

Robert  McNamara,  New 
Orleans,  La 

John  F.  Meyer,  Ibiglisfa 
Tnra,  La 

16 
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No.  6. — Abstract  of  proposals  received  in  response  to  advertisements  (circular)  dated 

Auf/ust  7,  lS99j  «te.— Continued. 


BARATARIA  LEVEE  DISTRICT— Continued. 


No. 

Name  and  address  of 
bidder. 

St.  Rosalie  to 
Ironton. 

Orange  farm. 

Red- 
dick. 

Nairn 
exten- 
sion. 

Rodey  extension. 

Sec- 
tion 1. 

Sec- 
tion 2. 

Sec- 
tion 1. 

Sec- 
tion 2. 

Sec- 
tion 1. 

Sec- 
tion 2. 

1 

A.  Dobftpd  &  V.  Brooks, 
Jesuit  Bend,  La 

Cents. 
17.25 
18.75 

Cents. 
17.50 
18.75 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

2 

F.  M.  McLaughlin,  An- 
chor. La 

19 

19 

s 

S.  D.  Bartolo.  Nairn.  La . . . 

24 

4 

J.  B.  &i.sterling,  Bums,  La 
Chas.  H.  Smith,  New  Or- 
leans, La 

14.50 

18.24 

al4.60 

19 
14.9 

21.5 

5 

a 15. 90 

15.90 

16.24 

16.24 

a  14. 90 

14.9 

6 

Gufi.    H.    Schoenberger, 
Triumph,  La 

7 

H.  B.  Turcan,  Naomi,  La. . 
John    Cleary,  New    Or- 
leans, La  

16 

16 

1 

8 

15} 
a  15. 45 
19 

al4{ 
15.45 
19 

16 

9 

Michael  Cullen,New  Or- 
leans, La 

a  15. 90 
117 

16 
16 

U 

Robert  McNamara,  New 
Orleans.  La 

17 

16 

15.50 
al4.90 

13 

P.Haman,  New  Orleans, 
La 

al4.90 

1 

1              1 

1 

a  Accepted. 

United  States  Engineer  Ofjficjb, 

New  Orleans  J  La. ,  August  fSG^  1899, 

No.  7. — Abstract  of  proposals  received  in  response  to  advertisement  (circular)  dated  July  7, 
1899 J  opened  this  day  by  Maj.  George  McC.  Derby j  Corps  of  Engineers^  for  levee  work 
in  the  Fourth  district^  imjrroving  Mississippi  River. 

LOWER  TENSAS  LEVEE  DISTRICT. 


Ho. 

Name  and  address  of  bidder. 

Evergreen- 

Bondurant 

Levee,  lot 

No.  11. 

1 

Heljrason  Brothers.  St.  Josenh.  La 

Cents. 
a  14. 95 

a  Accepted. 

United  States  Encjineer  Office, 

New  OrleanSj  La. ,  July  81  j  1899, 

K"o.  8. — Abstra^  of  proposals  received  in  response  to  advertisement  (circular)  dated  July 
7,  1899 J  opened  thw  day  by  Maj,  George  McC.  Derby y  Corps  of  Engineers,  for  levee 
work  in  me  Fourth  district,  improving  Mississippi  River. 

LOWER  TENSAS  LEVEE  DISTRICT. 


Ko. 

Name  and  address  of  bidder. 

Evergreen- 

Bondurant 

Levee,  lot 

No.  7. 

1 

Batt  O'Brien.  St.  Josenh.  La 

Cents. 
a22 

* 

1 


a  Accepted. 


!' 
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UinTKD  States  ENoncBiB  OrFxcB, 

New  OrleanBf  La.,  July  SI,  JSS9. 

No.  9.—Ah9frart  of  projx)ii(if$  received  in  respome  to  adverliumerU  (ciVrutar),  dated  M 
i,  7^.W,  opnu'ff  if/iM  day  by  Maj.  Genrpe  McC.  Derby ^  Oorpt  of  Engiiieen,  for  levee  woA 
in  the  Fourth  di^lridy  improving  MfMimppi  River. 

LOWER  TENSAS  LEVEE  DISTRICT. 


I 

i  : 


No. 


Name  and  «<1dre»  of  bidder. 


Helgason  Broe.,  St.  Joseph,  La. 


Ev<MKiteB* 

Bonduisst, 

LotNai 


Or/l 


A.ao 


a  Accepted. 

Unitbd  States  Enqinvbb  Omcm, 
New  Orleara,  Xo,,  September  -f,  1599. 

No.  10. — Abitraot  of  proposah  received  inrejtponse  to  advertisement  {circular)  dated  Attgut 
es,  1899,  opened  thin  dny  by  Maj.  Georfje  McC,  Derby ^  Oorpe  of  Engineert^  for  lete 
work  in  the  Fourth  district,  improving  Mississippi  Rwer, 

LAKE  BORQNE  LEVEE  DISTRICT. 


No. 


1 
2 
8 

4 
5 
6 
7 


Name  and  address  of  bidder. 


L.  Daunoy,  Dalcour.  La 

Mlchftol  Mitchell.  New  Orleans,  La  . 

John  Cleary,  New  Orleans,  La 

Michael  Cullen,  New  Orleans.  La 

Robert  McNamara,  New  Orleans,  La 

J.  B.  Easterling:,  Buraa.  La 

F.  M.  McLauKhlin,  New  Orleans,  La. 


Mary 

levee. 


Oenti, 
15.75 


al8.50 


Harris  leTee. 


Section  L 


Cents. 

15 
a  18. 50 
15.25 
15.50 
15.75 


Section  1 


OentL 

15 

aliiO 

15J 

r\5o 

liTo 


a  Accepted. 

United  States  Enoinebr  Office, 

New  Orleans,  La,,  September  25,  1899. 

No.  11. — Abstract  of  proposals  received  in  response  to  advertisement  {circular)  dated 
August  SI,  1899,  opened  this  day  by  Maj.  George  McC.  Derby,  Corps  of  Engineers,  for 
levee  work  in  the  Fourth  district,  improving  Mississippi  Biver. 

LOWER  TENSAS  LEVEE  DISTRICT. 


No. 


1 
2 
8 

4 
5 
6 


Name  and  address  of  bidder. 


Helgason  Bros.,  St.  Joseph,  La 

Dameron  &  White,  New  Orleans,  La. 

W.  A.  Miller,  Fairview,  La 

L.  M.  Dalgam.  Natchez,  Miss 

James  R.  Marlow,  St.  Joseph,  La 

Joseph  Curry,  St.  Joseph,  La 


Catfish 
Bayou 
Dike. 


Cents. 
a  17. 60 


Minne- 
haha. 


Oent$. 
a  12. 78 
20 


14.97 
12.74 


Cents. 


85 


Olaasooek. 


Onto. 


36 
83 


a  Accepted. 
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United  States  Engineer  Office, 

New  Orleans,  La.,  September  SS,  1899, 

No.  12. — Abstract  of  proposals  received  in  resvponse  to  advertisement  (circidar)  dated  Auffwst 
SI,  1899,  opened  thts  day  by  Maj.  George  McC.  Derby,  Corps  of  Engineers,  for  Uvee  work 
in  the  Fourth  district,  improving  Mississippi  River. 

ATCHAFALAYA  LEVEE  DISTRICT. 


No. 

Name  and  addrea  of  bidder. 

Watson. 

Buouci. 

Hermit- 
age. 

Devall. 

Barroza. 

Home- 
stead. 

1 

M- T,-  T/iinan. Clnolarfl.  T/a. . ,      r .  , 

Cents. 

14.97 
*  16 

21.60 

Cents. 
15.99 
15 
15 

Cents. 

Cents. 

Cents. 

Cents. 
14.98 

2 
3 

F.  M.  McLaughlin,  Baton  Rouge, La. 
Q^OTge  Byrne.  Mark.  La 

29.76 

26 

26 

16 
17.60 

4 

Dameron  A  White.  New  Orleans.  La. 

85 

85 

f> 

Donovan  Jk  Daley.  New  Orleans.  La. 

29.76 

15.70 

6 

Mississippi  Levee  Ck>nstractlon  Co., 

New  Orleans,  La. 
Ogden  Bros.  &  Park,  Baton  Rouge, 

Helgason  Bros.,  St.  Joseph.  La 

27 

27 

14.20 

7 

28.99 

13.94 

28.99 

8 

a  18. 95 

9 

N.P.FhiUps,  Red  River  Landing, 

La. 
Jno.  P.  Irvine,  Bayou  Sara,  La 

a  13. 25 

a  12 

13.97 
12.45 
15 

14.97 

10 

• 

n 

John  G.  Ryan.  New  Texas.  La 

"  •^••••■•* 

u 

J.W.Whipple  &  Son,  New  Roads, 

La. 
Sam  Robertson,  Sulphur,  La 

IS 

15.98 

44.90 

19.60 

a22.60 

18.45 

Mo. 

Name  and  address  of  bidder. 

Port  Allen. 

Limerick. 

Cinclare. 

Brusly. 

St.  Del-    • 
phine. 

1 

M.  L.  Linnan,  Cinclare,  La 

Cents. 
15.50 
17.50 

Cents. 
19.85 
17.50 
22 
16.60 

14.20 

Cents. 

18.98 

16.25 

012.87 

18.40 

18.60 

22.97 
18 

12.76 
17 

Cents. 
14.99 
16.25 
17.60 
15.40 

18.50 

Cents. 
22.60 

2 

t 

F.  M.  McLaughlin,  Baton  Rouge,  La. 
George  Byrne,  Mark,  La 

al6.25 
19.50 

6 
6 

Donovan  &  Daley,  Plaquemine,  La. . 
Missi.sKippi  Levee  Construction  Co., 
Nfiw  (irieaT^fl, T/ft  ..% , 

17 

14.20 

18.94 
O13.30 
15 
17.40 

18.40 

7 

Ogden  Bros.  A  Park,  Baton  Rouge, 

« 

8 

Helgason  Bros.,  St.  Joseph,  La 

J.W.  Wliipple  &  Son,  New  Kofids,  La. 
Sam  Robertson,  Sulphur,  La 

a  14. 20 

14. 4£ 
a  14 
17.60 

n 

^% 

22.60 

18 

• 

* 

a  Accepted. 

United  States  Engineer  Office, 

New  Orleans,  La,,  September  £6,  1899, 

No.  13. — Abstract  of  proposals  received  in  refqx>nse  to  adverlisement  {circidar)  dated  August 
31,  1899,  opened  this  day  by  Maj.  George  McC.  Derby,  Corps  of  Engineers,  for  tevee 
work  in  the  Fourth  district,  improving  Mississippi  River. 

LAFOURCHE  LEVEE  DISTRICT. 


No. 

Name  and  address  of  bidder. 

James- 
town. 

Delogny. 

Oak 
Alley. 

Willow 
Grove. 

Alliance. 

Ashton. 

1 

M.  L.  Linnan,  Anchor,  IjB, 

Cents. 

Cents. 
25.60 
22 

Cents. 
a 14. 50 
18 

Cents. 

Cents. 

Cents. 

2 

J.  D.  Willis,  New  Orleans,  La 

Ogden  Bros.  &  Park,  Baton  Rouge, 

19 

S 

15.97 

4 

Haves  Bros..  Hahnville.  La 

18 

1 

Albert  J.  Lacaze.  Wallace.  Ta  ..,.-. 

12 
14.70 

012.76 
15.70 

8 

Donovan  &  Daley,  Plaquemine,  La. 

16.90 

18.70 

16.50 

15.70 

No. 

Name  and  address  of  bidder. 

Elling- 
ton. 

Alice. 

Soniat 

Odier. 

Wills- 
wood. 

Starlight 

4 

Hayes  Bros. ,  Hahnville,  La 

Edwin  P  Bradv  Wanraman.  La 

Cents. 
18 

Cents. 

Cents. 

Cents, 

Cents. 

Cents. 

5 

20 

14 

24 

7 
8 

John  M  Lfljnbert  St.  Kose.  La 

20 
16.50 

Donovan  A  Daley,  Plaquemine,  La. 

15.70 

19.70 

14.90 

1 1< 


a  Accepted. 
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Ukitbd  Statu  Enginbeb  Officb, 
New  Orleang,  La.,  September  tS,  1899, 

No.  14. — Ahftrad  offropoMli  received  in  retpome  to  advertiBemera  (circular)  doled  Avgui 
31,  1899,  opened  this  day  by  Maj.  Oeorge  McC,  Derby,  Corpi  of  £ngmeer$,  for  leveework 
m  the  Fourth  dittrict,  improving  MiM$iuq)pi  River. 


FONTCHABT&AIN  LBVSB  DSSTBICT. 


No. 


1 
2 
8 

4 


6 
7 
8 


Name  and  addi«a  of  bidder. 


Qeom  Byrne,  Mark,  La 

M.  L. Xinnan,  Clnclare,  La 

Donovan  ADalev,  Plaquemlne,  La. . 
Offden  Bros,  it  rark,  Baton  Rouge, 

MlfldflBlppi  Levee  Ooniitraction  Co., 

New  Orleans,  La 

Dameron  A  White,  New  Orleans,  La. 
F.M.  McLaughlin,  Baton  Rouge,  La. 
Helgaeon  Bros.,  8t  Joseph,  La 


Burt- 
▼iUe. 


OaU$, 
25 
19 
19.70 

18.72 

a  12. 49 
17.25 
17.50 
14.50 


Wood- 
stock. 


Oentt. 
21.60 
18 
19.70 

19.99 

a  12. 49 
17.25 
17.45 
14.60 


Man- 
ehao. 


CentB. 
21.60 
18 
18.40 

14.74 

a  12. 49 
17.26 
17.60 
14.60 


Oranada. 


OaU$. 
19.60 
18.99 
17.90 

14.97 

al2.49 
17.28 
17.25 
16 


Henni^ 


18.86 
13.49 
16.90 

14.28 

all.  62 
17.26 
16.00 
14.50 


TOvki. 


15 

1148 
17.90 

n.98 

•1L04 
IT.  25 
li.75 
H 


No. 

Name  and  address  of  bidder. 

Leper 
Home. 

Indian 
Camp. 

Hard 
Times. 

lAodry. 

Moot 

Oliic. 

1 

Geors*  Byrne.  Mark.  La 

Genu. 

18.75 

15 
a  14. 40 

22 

17.60 

Oentt. 
17.60 
15 
al4.40 
17.98 

17.50 

Oent$. 
14.80 
16 
al4.40 
16.74 

17.60 

CMS. 
18.60 

cwt 

2 

M.  L.  Linnan.  Clnclare,  La 

Donovan  A,  Daley,  Plaquemlne,  La  . 
Ogden  Bros.  A  Park,  Baton  Rouge, 

Dameron  A  White,  New  Orleans,  La. 
F.  M.  McLaughlin,  Baton  Rouge,  La. 
Helffason  Bros.,  St.  Joseph,  La 

aU 

8 

4 

6 

7 

18.90 
al2.97 

18 

15.60 

14.50 

B.91 
16.  .SO 

8 

M.5U 

10 

James  R.  Marlow,  L'Aigent,  La 

all.  70 

• 

No. 

Name  and  address  of  bidder. 

1 

Forlorn 
Hope. 

Golden 
Gate. 

Thlery. 

Lorio. 

Porst 
Cleii. 

1 

Geonre  Byrne.  Mark.  La 

Cenls. 
18.75 
14 

14.90 
all.  80 

18 
15 
14.60 

OeniB. 

IK  50 

14.50 

14.40 

a  13. 97 

Cent*.' 

OeiUa. 

16 

2 

M.  L.Lilnnan,  Clnclare,  La . '. 

Donovan  A  Daley,  Plaquemlne,  La. 
Ogden  Bros,  dt  Park,  Baton  Rouge, 

Dameron  A  White,  New  Orlean8,La. 
F.  M.  McLaughlin,  Baton  Rouge,  La. 

Helgason  Bros.,  St.  Joseph,  La 

Job VI  PoUftwl,  B»»n*hlnp..  Jjf^  ........ 

17 

8 

4 

0 

18 
18 

18 
18 

• 

al4.« 
14.99 

7 

al4 

14 

8 

9 

14.70 

al8.99 

% 

a  Accepted. 

Unttsd  States  Engineer  Office. 
New  Orleane,  La,,  November  6, 18S9. 

No.  15. — Abatract  of^yroposala  received  inrenxmse  toadverHsement  {circular)  dated  AngtiM 
SI,  1899,  opened  this  day  by  Maj.  George  McC.  Derby,  Corps  of  Engmeen,  for  Uxfee  vori 
in  the  Fourth  district,  improving  Mississippi  River. 

LOWER  TENSAS  LEVEE  DISTRICT. 


No. 

Name  and  address  of  bidder. 

Efipertsza. 
aectioo8l6-K 

1 

Helgason  Bros.,  St.  Joseph,  La 

OaUt 
al9.70 

aAocepted. 
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Unitbd  States  Enginbkb  Office, 
New  Orleans,  La,y  November  16, 1899. 

No.  10. — Ahttract  ofpropotali  received  in  response  to  cidvertisement  {circular)  dated  Octo- 
ber iff,  1899,  opened  tnis  day  by  Maj.  George  McC.  Derby,  Corps  of  Engineers,  for  levee 
ivorh  in  the  mmrih  diatricty  vmproving  Misnssippi  River, 

ATCHAFALAYA  LEVEE  DISTRICT. 


No. 

Name  and  addren  of  bidder. 

Grand  Bay. 

Hermitage. 

DeyaU. 

*sr 

1 

DonoTan  St  Daley,  St.  Joseph.  La 

Omtt. 

Omto. 
24.70 
29.94 
25 

21.45 
al9 

Cents, 

Cents. 

9. 

Chrden  Bros.  A,  Piurk,  Baton  Rouffe.  La 

26.97 
25 
a24.60 

8 

F.  M.  McLaiurhlln.  Mark,  La 

4 

\y hippie  A  Scott.  Bayou  Sara,  La 

5 

W.  P.  Barbour  A  Son.  Hermitage.  La 

6 

WilUam  Bates.  Norwood.  Ark 

27 

27 

a  Accepted. 

United  States  Engineer  Office, 
New  Orleans,  La.,  November  16, 1899. 

No.  17. — Abstract  of  proposals  received  in  response  to  advertisement  {circular)  dated  Octo- 
ber 26, 1899,  opened  this  dajj  by  Maj,  George  McC.  Derby,  Corps  of  Engineers^  for 
levee  work  in  tne  Fourth  district,  improving  Mississippi  River, 

LAFOURCHE  LEVEE  DISTRICT. 


Ho. 

Name  and  address  ol  bidder. 

James- 
town. 

Delogny. 

Willow 
Grove. 

Ashton. 

Ellington. 

1 

Ogden  Bros.  A  Park,  Baton  Rouge, 

Cents. 

Cents. 
18.97 

Cents. 
13.78 

Cents. 

Cents. 

3 

Hayes  Bros..  Killona.  Tia 

al0.90 
13.90 

al0.90 

4 

5 

Donoyan  A  Daley,  St.  Joseph,  La — 

a  14. 90 

al5 

18.40 
11.75 

13.90 

6 

Uenry  A.Shermiua.Lee,La 

Albert  J.  lAcaze.  Wallace.  La 

19 

18 

18 

•7 

a  10 

R 

.Tnhn  "R  P.va.fi.  Rt_  Jnaenh.  I A 

12.65 
12.75 

12.65 

g 

William  Fates. Norwonn.  Ark 

12.75 

lb. 

Name  and  address  of  bidder. 

Alice. 

Soniat 

Odier. 

Willswood. 

Starlight 

1 

Ogden  Bros.  A  Park,  Baton  Rouge, 

OmU. 

15.47 
14.75 
15 

m 

12.50 
12.75 

Cents. 
17.99 

Cents. 
19.97 

Cents. 
17.99 

Cents. 

o 

E.C.  Royal,  New  Orleans,  La 

Hav^  HTML   Killona  La 

20 

Q 

16 

A 

Donoyan  A  Daley,  St  Joseph,  La ... 

John  E.  Ryan,  St  Joseph,  La 

William  Bates,  Norwood.  Ark 

18.90 

fi 

o 

9 

15 

15 

a  Accepted. 


F 


4932      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMT. 


United  Statbb  Engineer  Office, 
New  Orleans,  La,,  November  16,  1S99. 

No.  18. — Ahstracl  of  proposals  receired  in  response  to  advertis^ement  {cimdar)  dated  (m<v 
her  t6f  1899 f  opened  this  day  by  Maj,  George  McC  Derby,  Corps  of  Engineers,  for  le^"^ 
work  in  the  Imirth  district,  improving  Mississippi  River. 

PONTCHARTRAIN  L£VE£  DISTRICT. 


No. 

Name  and  addiesB  of  bidder. 

Forlorn 
Hope. 

Point 
Clear. 

Leper 
Home. 

Indian 
Camp. 

Hani 
Tinw. 

1 

(Men  Bioa.  dk  Park,  Baton  Ronge, 

CMS. 
aU.80 

CMS. 
14.96 

18.99 

14.26 

16.40 

14.23 

16 

18.48 

12.86 

16.70 

18 

16.97 

16.70 

12.90 

13.47 

Oentt. 
14.96 

15l<3 

2 

F.  M.  McLanffhlln.  Marie.  La 

14 

8 

4 

Thomas  Whelan,  Coflold,  La 

Batt  O'Brien.  St  Joseph.  La 

17.46 
13.98 
16 

16.40 
18.98 
16 

18.96 
18.86 
18.26 
18 
14 
17 

12.90 
a  10. 60 

16.23 
14.23 
16 

13.98 
13.26 
14 
13 

16.97 

16.80 

a  12. 90 

18.67 

15. « 

6 
A 

Havee  Brothera,  Klllona,  La 

Heiffaaon  Brothers.  St.  Joseph.  La. . . 

15 

7 
8 

Oeoree  Byrne,  Clnclare,  La 

H  J.I/>0P4Pn,Rtr  JoHpnh.T/a. 

14 

14.60 

13 

M 
11 

0 
10 

Imtel  R.  Bobbitt,  Hnrd  Times,  La.. . 
Lindsey  A  Noble.  Bayou  Sara.  La. . . 

13 

11 

D.  Meyer.  Sunshine.  La 

14.48 
13.40 
13.97 
14 

li 

12 
13 

DonoTan  A  Daley,  St.  Joseph,  La 

J.  A.  Webflr.rMnoVre.  Im 

an. 
14.  ?7 

14 

William  Bates,  Norwood,  La 

James  R.  Marlow.  L' Anrent.  La 

16 

aU.70 

' 

o  Accepted. 


United  States  Engineer  Oftice, 
New  Orleans,  La,,  November  f7,  1S99. 


No.  19. — Abstract  of  proposals  receixrd  in  response  to  advertisement  {circular)  dated  Noty^- 
ber  16,  1899,  opened  this  day  by  Maj.  Georpe  McC.  Derby,  Corps  of  Engineers,  for  Utte 
work  in  the  Fourth  district,  improving  Mississippi  River, 


LOWER  TENSAS  LEVEB  DISTRICT. 


No. 


1 
2 
8 

4 


Name  and  address  of  bidder. 


Henry  A.  Sherman,  Lee,  La 

Loonam  A.  St.  John,  81  Joseph.  La 
L.  C.  LeCorgne,  New  Orleans,  La . 
Batt  C  Brien,  St  Joseph,  La 


Glasscock. 


Lot  No.  L 


OaiU. 
16.60 
20 
a  17. 26 
20 


Lot  No.  2. 


Lot  No.  3. 


OmtB. 

OaiU 

a  16. 50 

16.50 

20 

a20 

17.25 

29 

a  Accepted. 

United  States  Engineer  Office, 

New  Orleans,  La.,  March  10,  1900. 

N<^.  20. — Abstract  of  proposals  received  in  response  to  advertisement  {drcuUxr)  dated  Febru- 
ary £8,  1900,  opened  this  day  by  Maj.  George  McC.  Derby,  Corps  of  Engineers,  for  Usee 
work  in  the  Fourth  district,  improving  Mississippi  River, 

ATCHAFALATA  LEVSE  DISTRICT. 


1 
2 
8 

4 
6 
6 
7 
8 


J.  8.  McLaughlin,  Baton  Ronge,  La . . . 

Ernest  Hyner,  Oreenyllle,  Miss 

Israel  R.  Bobbitt,  Baton  Rouf  e,  La . . . 
Stone  A  Stansell,  Rosedale,  Miss 

Sirden  Bros.  &  Park,  Baton  Rouge,  La 
cCadden  &  Co.,  Memphis, Tenn . .... 

M.J.  Roach,  Memphis,  Tenn , 

J.B.GraTenjNew  Orleans, La 

Donoymn  A  Daley,  Island,  La 


OaUa. 

CttUs. 

26 

26 

al6.47 

al6.47 

17.90 

17.90 

21 

21 

18.40 

IS.  40 

16.90 

16.90 

21.60 

21.50 

17.40 

19.10 

17 

1&45 

a  Accepted. 
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Unitrd  States  Engineer  Office, 

New  Orleans,  La,,  March  10,  1900. 

No.  21. — Ahsbra/i,  of  propasais  received  in  response  to  advertisement  (circular)  dated  Febru- 
ary £8, 1900,  opened  this  day  by  Maj,  George  McC.  Derby,  Corps  of  Engineers,  for  levee 
work  in  the  Fourth  district,  improving  Mississippi  River. 

LAFOUKCHB  LEVEE  DISTRICT. 


No. 

Name  and  addreoB  of  bidder. 

AllfMV. 

Soniat 

Odier. 

Willswood. 

Starlight 

1 

Bobeit  McNamaia,  New  Orleana,  La. 

Iff.  It.  TA^J^K*^.  flnnahfTiA.  Ia 

OenU. 

OenU. 

Cents. 

Cents. 
16 

Cents. 

2 

11.44 

10.40 

16 

U.«7 

IS 

12.44 

18.40 

15 

12.97 

15.25 

3 

DonoTan  A  Daley,  Idand,  La 

J.  8.  McLaughlin,  Baton  Bouge,  La. 
John  G.  SeflRlonB,  Memphis,  Tenn. . . 

J.  B.  Craven,  New  Orleans,  La 

E.  C.  Boval.  New  Orleans.  La 

• 

U.90 
16 

11.97 
18.20 

4 
6 
6 
7 

16 

14,27 

17.76 

16 

20.27 
18.90 
18 

8 
9 

F.  M.  McLaughlin,  Baton  Rouge,  La. 

George  Byrne,  Manchac,  La 

Michael  Cullen,  New  Orleans,  La. . . 

a9.35 
12.  SO 

10.76 

14 

10 

18 

10 

20.25 

11 

W.  F.  Barbour  &  Son,  New  Orleans, 

lA.r r-        ,, 

14 

12.40 

18.74 

12.40 

10.99 

12 

14.24 

14 

12.90 
13.74 
13.40 
17.50 
16.90 
14.24 

19.96 

14.90 
18.74 
14.40 
18.26 
12.43 
14.24 

a8.80 

15 

18.74 

18 

16.25 

16.28 

14.24 

12 

Ogden  Bios.  A  Park,  Baton  Rouge, 

13 
14 
16 

McCadden  &  Co.,  Memphis,  Tenn... 

M.  J.  Roach,  Memphis,  Tenn 

Thomas  Whelan,  Cofield,  La 

Clark  &  Reagan,  Geismar,  La 

Stone  &  Stansell,  Rosedale,  Miss 

• 

18.74 
23.50 

16 
17 

25 
14.24 

a  Accepted. 


APPENDLt  5  H. 

Contract  in  force,  Fourth  district,  improving  Mississippi  River,  toith  names  of  corUra,ctors, 
dates  of  approval  of  contracts,  dates  of  hegirming  work,  expiration  of  time  for  completion, 
and  extensions  granted. 


Kg. 


Nature  of  con- 
tract. 


Six-decked 
barges. 


Name  of  contractor. 


Elizabeth    Marine 
Ways  Co. 


Date  of 
approTal. 


Sept  25,1899 


Date  of  begin- 
ning work. 


Mar.    7,1900 


Date  of  ex- 
piration of 
contract. 


Nov.  17.1899 


Extension 

of  time 

granted. 


Mar.  17,1900 

May  17,1900 
July  17,1900 


:t 


I 
t 


m 


1 


i 


! 


r 


1 

•I 

I 

1 


Ij 


APPENDIX   Z  Z. 


ANNUAL  REPORT  OF  THE  MISSOURI  RIVER  COMMISSION  FOR  THE 

FISCAL  YEAR  ENDING  JUNE  SO,  1900. 

MiSSOUBI  BlYEB  COMMLSaiON, 

St.  Louis,  Mo.,  July  12 ,  1900. 

Sib:  The  Missouri  Riyer  Commission  has  the  honor  to  submit  here* 
with  its  annual  report  for  the  fiscal  year  ending  June  30, 1900. 

OBQAKIZATION  AND  MEETINGS  OF  THE  CX^MMISSIGN. 

No  change  occurred  in  the  personnel  of  the  Commission  during  the 
year. 

The  duties  of  the  secretary  were  performed  by  Capt.  H.  M.  Chit- 
tenden from  July  1,  1899,  to  October  14,  1899,  when  he  transferred 
these  duties,  pursuant  to  Special  Orders,  No.  228,  Headquarters  of 
the  Army,  Adjutant-General's  Office,  TVashington,  September  23, 
1899,  to  the  president  of  the  Commission,  who  performed  them  until 
relieved  on  November  17  by  First  Lieut,  (now  Capt.)  Charles  Keller, 
Corps  of  Engineers,  who  reported  on  that  date  for  duty,  pursuant  to 
the  provisions  of  the  above-mentioned  order. 

The  Commission  held  two  sessions  during  the  past  year,  July  12,  at 
St.  Louis,  and  October  21-29,  on  board  of  the  U.  S.  snag  boat  O.  B. 
Suter,  when  a  tour  of  inspection  was  made. 

AFFBOPBIATIONS  AND  ALLOTMENTS. 

The  urgent  deficiency  act  approved  January  5,  1899,  contained  the 
following  item: 

For  continuing  and  completing  the  work  of  protecting  the  bank  in  Pelican  Bend, 
Missouri  Riyer,  one  hundred  thousand  dollars.  And  this  sum  shall  be  deducted  from 
the  sum  of  three  hundred  thousand  dollars  authorized  to  be  appropriated  and 
expended  for  continuine  improvement  of  the  Missouri  River  from  its  mouth  to  Sioux 
Ci^,  Iowa,  for  the  fiscu  year  ending  June  thirtieth,  nineteen  hundred,  by  the  ''Act 
makinff  appropriations  for  the  construction,  repair,  and  preservation  oi  certain  pub- 
lic wo»s  on  rivers  and  harbors,  and  for  other  purposes,'' which  became  law  on  June 
third,  eighteen  hundred  and  ninety-six. 

The  river  and  harbor  act,  approved  March  8, 1899,  contained  the 
following  items: 

For  improving  the  Missouri  River  from  its  mouth  to  Sioux  Gitv,  Iowa,  acooidinff 
to  plans  and  specifications  of  the  Missouri  River  Ck>mmission,  one  hundred  thousana 
dollars:  Provided,  That  of  this  amount  the  following  sums,  or  so  much  thereof  as 
may  be  necessary,  in  the  discretion  of  the  Secretary  of  Wan  shall  be  expended  for 
continuing  improvements  at  the  following  places,  namely:  For  work  at  the  mouth 
of  the  Kaw  River,  in  Missouri,  five  thousand  dollars;  for  work  on  the  right  bank 
above  the  mouth  of  Little  Blue  River,  in  Missouri,  five  thousand  dollars;  for  work 
above  Glasgow,  Missouri,  ten  thousana  dollars;  for  work  near  Huntsdale,  Missouri, 
ten  thousand  dollars;  for  local  work  above  Kansas  City,  Missouri,  not  yet  completed, 
twenty  thousand  dollars;  for  repairs  on  works  and  contingencies,  fifteen  thousana 
dollars;  Provided  also,  That  of  tJie  said  amount  of  one  hundred  thousand  dollars  the 

4d85 
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The  sum  appropriated  in  the  urgent  deficiency  act  was  specifically 
appropriated  for  the  work  at  Pelican  Bend,  and  no  allotment  by  the 
Conmiission  was  necessary. 

In  the  approved  allotments  from  the  api)ropriations  contained  in 
the  river  and  harbor  act  and  in  the  sundry  civil  act  approved  March 
3,  1899,  the  following  changes  were  made,  with  the  approval  of  the 
Chief  of  Engineers: 

April  13,  1900,  the  following  transfers  were  made  to  the  allotment 
for  "Repairs  and  contingencies:" 

From  opposite  Leavenworth $2, 000 

At  mouth  of  ICaw 1,000 

At  Nigger  Bend 1,000 

Total 4,000 

The  sundry  civil  act  approved  June  6,  1900,  contained  the  follow- 
ing items: 

For  improving  the  Missouri  River  from  its  mouth  to  Sioux  City,  Iowa:  For  con- 
tinuinj^  tne  improvement,  including  salaries  and  expenses  of  the  Missouri  River 
Commission,  two  hundred  and  fifty  thousand  dollars,  to  be  expended  under  the  direo 
tion  of  the  Secretary  of  War  in  the  improvement  of  the  river  at  such  localities  as 
may  be  absolutely  necessary  in  order  to  preserve  existing  improvements  and  to  pre- 
vent threatened  damage  near  Rulo,  Nebraska,  and  other  points;  said  work  to  be 
done  according  to  plans  and  specifications  to  be  made  by  tne  Missouri  River  C)om- 
mission  and  approved  by  the  Chief  of  Engineers. 

Improving  Osage  River,  Missouri:  For  completing  oonstuction  of  lock  and  dam, 
one  hundred  and  forty-six  thousand  dollars. 

At  a  meeting  on  July  12,  1900,  the  Commission  reconunended  the 
following  allotments  from  the  above  appropriation,  which  have  yet  to 
receive  the  approval  of  the  Chief  of  Engineers  and  Secretary  of  War: 

For  work,  near  Rulo,  Nebr $65,000 

For  work,  local  works  above  Kansas  City,  Mo.  (to  be  distributed  approxi- 
mately as  follows:  At  Omaha  and  Council  Bluffs,  $4,000;  at  St.  Joseph,  Mo., 

$10,000;  at  Nebraska  City,  Nebr.,  $17,000) 31,000 

For  work,  local  works  below  Kansas  City,  Mo.  (to  be  distributed  approxi- 
mately as  follows:  Above  mouth  of  Little  Blue  River,  $15,000;  above 
Glasgow,  Mo.,  $12,000;  near  Rocheport,  Mo.,  $10,000;  at  Howards  Bend, 

aboveSt.  Charles,  Mo., $10,000) 47,000 

For  work  in  firs t  reach 65, 000 

For  work,  operating  snag  boat 15, 000 

For  surveys,  gauges,  physical  data,  etc 7, 000 

For  office  and  traveling  expenses  and  salaries  of  Commission 20, 000 

Total 250,000 

SURVEYS  AND  EXAMINATIONS. 

During  the  past  year  preliminary  examinations,  surveys,  and  reports 
thereon  were  from  Rocheport,  Mo.,  to  the  mouth  of  Terrapin  Creek, 
and  near  Napoleon,  Mo. 

GAUGES  AND  PHYSICAL  DATA. 

On  the  Missouri  River  22  permanent  water  gauges  were  maintained 
throughout  the  year  independently  of  those  maintained  in  connection 
with  works  of  improvement,  their  records  being  reported  weekly  to 
this  office. 

Through  the  courtesy  of  the  engineer  officer  in  charge  of  the  river 
above  Sioux  Gty,  the  weekly  records  of  the  gauges  at  Bismarck, 
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NEBRASKA  OTIT  REACH. 

In  this  reach  work  has  consisted  in  repairs  to  the  dikes  near  Nebraska 
City.  The  principal  work  was  the  repair  of  the  outer  curved  end  of 
Dike  No.  6,  which  Jiad  been  carried  away  by  the  flood  of  June  24, 1899. 
The  work  was  begun  on  November  18  and,  but  for  the  failure  of  the 
contractors  to  deliver  piling  as  reauired,  could  have  been  completed 
before  the  close  of  the  season  witnin  the  estimates.  As  it  was,  the 
work  was  not  completed  until  about  April  1,  much  additional  expense 
having  been  incurred  on  account  of  diflSculties  due  to  cold,  ice,  and 
flood.  The  dike  was  very  successful  in  training  the  channel  during 
the  time  that  it  remained  undamaged.  A  breach,  due  to  change  in 
direction  of  channel  flow,  was  made  in  the  outer  curved  end  of  this 
dike  on  June  10, 1900.  Dike  1  was  flanked  and  Dikes  2  and  8  were 
slightly  damaged  by  ice  and  eddy  action  and  have  called  for  small 
repairs.  The  attack  has  once  more  moved  outward  and  the  closure  of 
Dike  1  will  be  comparatively  easy. 

ST.    JOSEPH  REACH. 

The  new  work  consisted  In  the  construction  of  2,659  feet  of  standard 
revetment  beginning  at  a  point  about  7,800  feet  below  the  bridge. 
Slight  repairs  were  made  to  the  curtain  of  the  pile  dikes  which  close 
the  gaps  m  the  Bon  Ton  and  Belmont  revetments. 

RANDOLPH,  MO. 

One  thousand  two  hundred  linear  feet  of  revetment  were  built  on 
the  left  bank  of  the  river  in  front  of  the  town  of  Kandolph.  Some 
difficulty  was  encountered,  due  to  a  continual  shifting  in  the  stage  of 
water. 

LITTLE  BLUE  REACH. 

In  this  reach,  owing  to  lack  of  funds,  it  has  been  necessary  to  attempt 
to  make  a  single  dike  do  work  that  properly  required  at  least  two  dikes. 

Dike  2  A, — As  reported  in  the  last  Annual  Beport,  this  dike  was 
breached  during  the  ni^h  water  of  April,  1899,  and  the  shore  end  was 
flanked.  When  operations  were  resumed  in  August,  1899,  it  was  found 
that  the  shore  had  receded  and  the  destruction  of  the  dike  itself  had 
continued  so  that  the  length  of  dike  necessary  to  close  the  opening  was 
830  feet.  The  closure  was  completed  in  September,  1899.  Ice  move- 
ment in  March  again  damaged  the  structure  and  stripped  it  of  a  large 
portion  of  its  curtain.  Sliffht  repairs  were  made  in  April,  1900,  and 
the  curtain  partially  restorea.  A  rise  on  June  10, 1900,  made  a  breach 
90  feet  long  in  this  dike. 

Bevetmfient  construction. — Four  hundred  and  sixty  linear  feet  of  prac- 
tically standard  revetment  were  built  between  August  26  and  Septem- 
ber 16.  1899,  at  the  head  of  Blue  Mills  Island.  Extensive  accretions 
near  tne  head  of  the  island  and  in  the  Independence  Chute  Chai 
south  of  it  made  further  protection  unnecessary. 

LEXINGTON  REACH. 

Four  dikes,  extending  out  from  the  left  bank  in  thcv-bend  above  the 
town  of  Lexington,  were  built  for  the  purpose  of  cauaijig  and  maintain- 
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intact,  while  a  cooaiderftble  nomber  of  the  high  ) 
the  bracing  and  wales  were  broken  or  found  miss 
repair  and  reinforcement,  which  was  completed  betv 
April  28. 

Since  the  repair  of  the  bankheads  they  have  veir  sa 
pli^bed  the  work  for  which  they  were  designed,  ai 
prairtically  no  recession  of  the  bank  which  they  were  ii 

When  the  work  was  last  examined,  June  21,  at  a 
above  standard  low  water,  the  conditions  in  Wilhoi 
to  be  very  favorable. 

Bankliead  ^G. — ^Thia  incomplete  etnicture  was  i 
£Lged  during  the  flow  of  ice  and  flood  water,  the  fu 
can  not  be  determined  until  the  wat«r  falls. 

IHke  S  O. — ^This  dike  is  in  good  condition  for  240 
!No  work  was  done  on  it  during  the  year. 

OAMBRIDOE  BEND  BEVETHENT. 

This  bank  revetment,  about  4,400  feet  in  length, 
Chicago  and  Alton  Railway  Company  in  the  fafl  of 
vation  is  important,  as  any  project  for  the  improve 
below  would  necessarily  include  it.  Some  950  tons  oJ 
were  expended  in  its  re  enforcement.  A  recent  ex 
that  a  breach  200  feet  in  length  has  occurred  near  it 
two  other  places  there  were  indications  of  settlemet 

The  improvementof  the  bend  and  the  point  opposite 
County,  Mo.,  was  made  the  subject  of  a  special  ref 
ment  by  the  president  of  the  Ck>mmission  under  dat 

NIGGER  BEND. 

The  old  United  States  revetment  built  in  1889  at  th( 
about  3,900  feet  in  length,  was  extended  downstreai 
average  width  of  mat  of  90  feet.  The  new  worl 
between  May  17  and  June  3,  is  of  standard  specilics 
the  old  work  25  feet. 

A  slight  settlement  in  the  upper  bank  work  of  t 
near  its  head,  was  repaired  by  the  expenditure  of 
Bpawls,  distributed  evenly  over  about  90  linear  feet 

ROCHEPORT  BEACH. 

BanJekead  1  D. — ^The  work  of  remodeling  this 
work  extension  upstream  on  the  same  general  pla 
heads  in  Wilhoites  Bend  was  in  progress  at  the  beg 
year. 

High  water  greatly  interfered  with  the  work,  i 
auxiliary  and  additional  structures  as  it  progressed. 

During  the  ice  movement  early  in  January,  the  i 
considerable  damage,  which  was  partially  repaired  ] 

HUNTSDALB   REACH. 

The  project  at  this  point  contemplated  the  placin 
ear  feet  of  standard  revetment  at  the  head  of  the 
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o  foot  of  Chamois  revetment,  a  distance  of  8,600  feet,  and  none  below 
or  a  distance  of  1,200  feet,  although  these  stretches  of  bank  are  other- 
vise  unprotected,  and  for  most  of  the  time  the  main  volume  of  the 
low  has  passed  in  front  of  the  bankhead. 

DAMAGES. 

The  most  important  injuries  sustained  during  the  year  by  works 
mder  charge  of  the  Commission,  in  addition  to  those  mentioned,  were 
is  follows: 

B<m  Ton  Bend  refvetmewt. — One  of  the  old  breaks  near  the  head  of 
his  revetment,  which  had  been  closed  by  pUe  work,  has  extended 
lomewhat  upstream  and  downstream. 

Dikes  A,  A\  and  B^  above  Leavenworth^  Ka/n8. — ^These  structures 
ind  the  sheer  dikes  above  them,  built  in  1897,  were  injured  more  or  less 
)y  ice  during  the  past  winter.  The  shore  connection  and  three  bents 
kre  all  that  remain  of  Dike  A.  The  injuries  to  the  other  two  dikes  are 
lear  their  outer  ends,  whicli  were  submerged  when  the  examination 
irarS  made.    The  sheer  dikes  have  been  practically  destroyed. 

Dikes  opposite  Zea/venworth.—SeverBi  bents  near  the  stream  ends  of 
Dikes  Nos.  1  and  2,  built  in  1895,  have  been  broken  down  by  ice, 
ieavinff  a  gap  between  the  structure  and  trail. 

Zittle  Platte  Bend  works  {constructed  1887  to  1891). — ^The  dikes  at 
die  head  of  the  bend  and  about  3,200  linear  feet  of  the  revetment  have 
>een  entirely  destroyed.  The  destruction  of  the  revetment  by  flank- 
ing is  going  on  at  a  rapid  rate. 

Quindaro  revetment. — ^This  revetment,  built  in  1886,  is  in  bad  con- 
lition.  About  6,000  linear  feet  of  upper  bank  work  is  all  that  was  visible 
it  the  time  of  the  last  examination.  From  about  600  feet  below  the 
liead  of  the  revetment  to  its  present  lower  end  there  are  numerous  small 
breaks.  Below  the  present  terminus  of  the  revetment  to  within  1,000 
teet  of  the  head  of  Grand  Island  a  bank  protection  of  heavy  fascine 
work  has  bfeen  put  in  by  the  Kansas  City,  St.  Joseph  and  Council 
Bluffs  Railway  Company. 

Ifaw  Point  revetment. — ^This  revetment,  built  in  1890,  has  three 
breaks  in  the  upper  bank  work  in  the  localities  of  about  500,  700,  and 
300  feet  below  the  head  of  the  work.  The  upper  two  are  of  minor 
importance,  the  lowest  one  is  about  76  feet  in  length  and  will  probably 
bicrease. 

£ast  Bottoms  revetment  {built  in  1887). — ^There  are  five  breaks  in  this 
rork,  aggregating  620  feet  in  length. 

Murrays  Send  revetment. — ^The  break  in  this  revetment  has  increased 
to  425  feet,  which  length  has  been  completely  destroved.  The  attack 
is  DOW  so  direct  that  continued  damage  seems  probable. 

Dike  33  B. — ^The  remainder  of  this  dike  wa«  destroyed. 

Dike  33  O. — ^Nearly  two-thirds  of  this  dike  has  been  destroyed. 

Dike  XXYIII A. — ^The  trail  and  27  bents  of  the  outer  end  were 
scoured  out  and  carried  away  in  July.  This  dike  was  originally  too 
long,  and  the  loss  of  its  outer  end  has  caused  no  damage  to  the  channel. 

3ike  IL — ^This  was  breached  in  two  places  during  July,  the  two 
breaches  toother  aggregating  about  200  feet  in  length. 

Dike  XXIIL — ^A  breach,  due  to  the  direct  attack  of  the  river,  about 
110  feet  long,  was  made  in  this  dike. 
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project  was  modified  so  as  to  reduce  the  size  of  the  lock  to  220  feet  bj 
42  feet  and  to  substitute  concrete  for  stone  masonry  in  the  construc- 
tion. A  complete  revised  project  for  the  lock  and  a  project  for  the 
dam  were  approved  by  the  Chief  of  Engineers  June  29, 1897.  The 
total  estimated  cost,  including  previous  expenditures,  is  (325,000. 
The  amount  expended  by  the  General  Government  under  these  proj- 
ects to  June  30,  1900,  ia  $417,676.90;^  amount  expended  during  past 
fiscal  year  is  112,909.72;  amount  of  indebtedness  that  was  incurred 
under  the  authorized  contract  of  PoUard  &  Wallace  of  May  16, 1899, 
is  $117,477.99. 

On  May  1&  1899,  a  contract  was  entered  into  with  Messrs.  James  S. 
Pollard  and  Joseph  D.  Wallace  covering  most  of  the  work,  to  be  paid 
for  as  appropriations  may  from  time  to  time  be  made  by  law,  while  the 
rest  was  to  be  done  directly  by  hired  labor  and  purchase  of  materials 
in  open  market 

Work  was  promptly  begun  under  the  contract  as  soon  as  it  was 
approved,  but  an  unusually  prolonged  high  water,  which  caused  the 
deposit  of  a  large  amount  of  sediment  in  the  cofferdam,  delayed  the 
work  considerably.  The  scarcity  of  labor  and  its  poor  quality  when 
obtainable  also  retarded  progress,  so  that  when  operations  were  sus- 
pended early  in  December  the  work  on  the  contract  was  only  about 
three- fourths  completed. 

Early  in  the  progress  of  work  under  this  contract  considerable  dis- 
crepancies began  to  manifest  themselves  between  the  quantities  men- 
tioned in  the  printed  specifications  under  which  the  work  was  being 
done  and  the  quantities  actuallv  required.  Claims  for  damages  due 
to  this  cause  were  set  up  by  the  contractors,  but  after  some  corre- 
spondence with  them  an  agreement  was  entered  into,  with  the  approval 
of  the  Chief  of  Engineers,  whereby  the  contract  was  disposed  of  by 
the  payment  of  the  full  amount  of  the  last  estimate,  witn  additional 
compensation  at  market  rates  for  all  material  on  hand.  The  contract- 
ors agreed  to  leave  their  plant  on  the  ground  for  the  use  of  the  United 
States  until  the  completion  of  the  lock  and  dam,  the  United  States 
agreeing  to  pay  the  sum  of  $2,500  as  plant  hire. 

As  a  result  of  this  agreement  the  work  will  now  be  completed  by 
hired  labor  and  the  purchase  of  material  in  open  market. 

At  the  close  of  the  fiscal  year  the  lock  walls  were  completed,  the 
gates  were  ready  for  their  anchorages,  and  the  paving  of  the  slopes 
above  and  below  the  locks  about  two- thirds  done.  Seven  piers,  seven 
sections  of  the  fixed  dam,  and  the  abutment  on  the  right  bank  were 
finished,  and  frames  for  the  weir  and  fixed  circle  were  in  place  in  these 
sections.  Some  sheathing  of  the  fixed  circle  had  been  done.  Two 
piers  and  three  sections  of  the  dam  remained  untouched.  The 
machinery  for  maneuvering  the  gates  and  the  movable  sections  of  the 
dam  remained  to  be  placed. 

There  is  every  prospect  that  the  work  will  be  completed  early  this 
faU. 

The  work  is  under  the  charge  of  Capt.  Charles  Keller,  Corps  of 
Engineers,  secretary  of  the  Conmiission,  with  Mr.  F.  B.  Maltby  in 
immediate  supervision.  For  further  details  see  report  of  Assistant 
Engineer  F.  B.  Maltby,  Appendix  F. 

^Amotmt  stated  for  fiscal  year  ending  June  30,  1899,  was  incorrect  Correct 
amount  disborsed  on  general  improvement  is  $226»222.31;  lock  and  dam  is 
1191,454.59. 
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It  was  ar^ntl^  recommended  that  such  localities  be  provided  for  by 
separate  le^sfation,  while  the  annual  general  appropriation  should  be 
used  solely  on  the  continuous  improvement  of  the  river  by  reaches,  in 
accordance  with  the  Congressional  act  of  September,  1890. 

Should  this  policy  be  pursued  for  a  few  years,  the  progress  of  the 
systematic  work,  under  more  economical  methods,  would  soon  become 
evident  and  commerce  would  begin  to  reap  the  benefit  of  the  improve- 
ment 

In  view  of  the  difficulties  that  are  experienced  in  carrying  out  the 
project  adopted,  arising  from  the  limited  appropriations  made  and  from 
the  allotment  of  large  portions  of  these  to  special  localities,  it  is  rec- 
ommended that  when  nece(<iity  arises  for  work  at  a  special  locality  the 
appropriation  should  be  sufficiently  large  to  cover  a  sub  or  minor  reach 
in  the  general  project  which  may  include  this  locality.  In  this  way 
the  work  that  may  be  done  under  these  legislative  allotments  will  be 
made  to  fall  in  with  the  adopted  project  for  the  ^neral  improvement, 
and  some  progress  may  be  made  toward  carrymg  it  to  a  conclusion. 

As  appears  from  a  reading  of  thb  report,  under  the  present  policy 
of  allotmg  the  funds  appropriated,  the  improvement  of  the  river  for 
navigable  purposes  is  making  very  slow  progress. 

There  are  localities  lying  m  the  first  reach  where  the  demands  for 
improvement  are  most  pressing,  which  would  be  reached  in  a  short 
time  could  the  systematic  improvement  be  allowed  to  proceed  unre- 
stricted by  diversion  of  funds  to  detached  places. 

The  Commission  would  again  call  attention  to  the  depleted  floating 
plant  now  available  for  its  work. 

.  During  the  last  three  seasons'  operations  the  work  was  frequentiv 
embarrassed  for  the  want  of  sufficient  carriers  to  prosecute  the  work 
vigorousl.y  and  cheaply. 

This  adjunct,  can  not  be  hired  at  reasonable  cost,  but  should  be  kept 
up  if  the  work  is  to  be  continued  on  the  river. 

It  does  not  appear  possible  to  properly  provide  for  the  plant  by  pro- 
portional taxation  of  the  allotments  made  for  detached  places,  as  that 
would  leave  the  balances  left  for  improvement  purposes  too  small  for 
any  useful  effect.  With  a  more  liberal  appropriation  for  the  general 
improvement  the  plant  could  be  gradually  renewed  and  kept  in  con- 
dition at  an  expense  which  would  not  fall  onerously  on  any  of  the  works. 

It  is  impracticable  to  carry  on  the  work  with  any  degree  of  effi- 
ciency for  permanent  useful  results  at  the  present  rate  of  appropria- 
tions. 

It  is  believed  that  the  completion  of  work  in  the  first  reach,  open- 
ing the  river  from  its  moutn  to  Jefferson  Citv,  would  fully  demon- 
strate either  the  advisability  or  the  inadvisabiiity  of  continuing  the 
work  of  improvement  in  the  upper  reaches. 

The  work  has  not  yet  reached  a  development  upon  the  Missouri  River 
which  would  render  it  possible  to  submit  an  estimate  for  tha  annual 
cost  of  maintenance.  £ver-varying  conditions  of  ice  and  flood  will 
cause  this  amount  to  vary.  The  same  remarks  apply  to  the  Osage  and 
Gasconade  rivers. 

OSAGE  BIVSB. 

Asroming  that  the  work  on  the  lock  and  dam  will  be  completed  dur- 
ing the  present  season  and  that  no  further  structures  of  this  class  will 
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pfPBOTIHO  OABCX)NADB  BIVES,  XIS8017BL 

July  i;  1899,  balance  tmezpended 114,926.85 

June  30,  1900,  amount  expended  during  fiscal  year 


7, 402. 42 


Jnly  1, 1900,  balance  unexpended.. 
July  1,  1900,  outstanding  liabilitieB. 


7, 624. 43 
280.00 


July  1,1900,  balance  available 

Amount  (esdmated)  required  for  completion  of  existing  project 

Amount  that  can  be  profitably  expended  in  fiscal  year  end- 
ing June  30,  1902,  m  addition  to  the  balance  available 
JuTv  1,  1900: 

For  works  of  improvement |10, 000. 00 

For  maintenance  of  improvement 5, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4, 1897. 


7. 244. 43 


(») 


15, 000. 00 


Bespectf  uUy  submittecL 

Amos  Sticknet, 
lAeuJt.  Ool.f  Corps  of  EngiTieerB^  U.  S.  A. 

G.  C.  Broadhead, 
Thos.  H.  Handburt, 
MoQOT^  Corps  of  Engineers^  U.  S.  A. 

C.  L.  Chaffee, 
W.  L.  Marshall, 
Major y  Corps  of  Eiu/liieers^  V.  S.  A. 
Brig.  Gen.  John  M.  Wilson, 

C/ii^  of  Engineers^  J7.  S.  A» 


Finaneial  tlalementjrom  July  1, 1899,  to  June  SO,  1900. 


Balances  July  1, 1899. 

Work. 

Appro- 
priation 
act  of 
Aug.  IS. 

iSm. 

Appro- 
priation 

act  of 

June  8, 

1890. 

Appro- 
priation 

act  of 
June  4, 

1897. 

Appro- 
priation 

act  of 
July  1. 

1896. 

Appro- 
priation 
act  of 
Jan.  6, 
1899. 

River  and 

hnrb  ^r 

apprnpria- 

lion  act 

of  M>ir.  8, 

1899. 

Improving  MiMtmH  River  from 
nunUh  to  Sioux  Ctty.  Iowa. 

OfHce  and  traveling  expenses  and 
ealaries  of  CommTflsion 

t2,402.71 

1,800.66 

7,509.68 

867.10 

99,000.00 

8urvL'\%  gauges,  physical  data  iind 
Dublications 

Ffrsi  Reach 

13..'i00.00 

Openttinsr  snasr  boat 

■ 

25,000.00 

Recti  ncation  of  the  river  at  Omaha, 
Nebr 

187.87 
890.99 

At  Atchison.  Kans 

tlJ95.82 

Opposite  Leavenworth.  Kans 

166.99 

461.04 

214.16 

1,205.70 

Vicinity  of  8t.Jo8epb.Ho 

Mouth  of  Kaw  River 

1.000.00 

Above  mouth  of  Little  Blue  River. 

6,000.00 

Above  Gla.<VDW.Mo 

6.:)29.92 

NeHr  UiiiibidHU'.  Mo 

'7,507.89 

1.000.00 

Pelican  Bend  and  vicinity 

6.68  SIOO.OOO.OO 

Local  works  above  Kansas  City, 
Mo 

1978.61 

16.000.00 

Repair*  and  contingencies 

25.77 

New  Plant ! 

.......... 

............ 

8.666.27 

,. 

TotMl 

1,195.82 

978.86 

978.61 

21,182.86     100,000.00 

79.42L9e 

1  IndeterminaU  at  prannt. 
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FSnandal  ikUement  from  July  1, 1899,  to  June  SO,  1900— ConUnned. 


Work. 


Xfnprovinff  Mtttouri  RivcT^roM 
mouth  to  Sioux  Gty,  Iowa. 

OlBce  and  trmTellng,  expeuMB 

and  salarlen  of  Commiataon . . . . 
Surveys,  gaugvs,  physical  data 

and  publiciUioDa 

Fint  Reach 

Operating  mag  boat 

Bectiflcation   of    the  river  at 

Omaha,  Nebr 

At  Atchison,  Kans 

Oppofdte  Leavenworth,  Kans.... 

Vicinity  of  St  Joseph.Mo 

AtSLJuoeph,  Mo 

Mouth  of  Kaw  River 

Above  mouth   of  Little  Blue 

River 

AboveGlaf^w,  Mo 

Near  Hantsdale,  Mo 

Pelican  Bend  and  vicinity 

Local  woriu  above  Kansas  C^ty, 

Mo 

Repairs  and  contingencies 

AtJefTerson  City,  Mo 

At  Randolph  Bend,  Mo 

At  Lexington,  Mo , 

At  Nigger  Bend.Mo 


117,122.74 

8,218.79 

8, 8v4«  09 

18,910.23 

24,011.01 


New 


Total 


Improping  Otage  River,  Jfis- 
touri  and  KantoM. 

Loclc  and  dam  (construction  of 

look,  etc.) , 

Snagging  operations 


Inmnving  Oaaeonade  JEttver, 
Miuowri, 

Removal  of  snags  and  other  ob- 
structions   , 


Grand  total. 


Amount 
expend- 
ed to 
May  81, 
19U0. 


Expend- 
ed dur- 
ing 
month 
of  June, 
1900. 


Total 
amount 
expend- 
ed to 
June  80, 
1900. 


91,887.28 

250.00 
451.79 
936.45 

9,174.59 


158.99 

46L04 

24,000.00 

118.85 

11,947.91 

13,802.82 

7,1(50.67 

92,959.96 

18.739.57 

88,1K0.03 

15.814.96 

6.154.49 

7,981.17 

5:«.84 

17.028.85 


12,045.12 
396.00 


12,441.12 


7.884.27 


851,446.18 


818,990.02 

8,468.79 

9,M6.64 

19,846.68 

038,185.60 


Trans- 
ferred to 
other 
allotr 

ments. 


156.9982,000.00 
461.04 


24,000.00 
118.85 


.20  11,948.11 
27.10   18,829.92 


19.40 
259.95 

6.11 

268.651 

7.66 

5,825.80 


4,985.56 


7,1J<0.07 
98,219.98 

18.745.68 
88,448.58 
15,822.62 
11,479.79 
7,981.17 
5.4?2.89> 
17,028.85 


1,000.00 


881 .  640. 79  28. 529. 98  a%,  170. 72 


461.60 


468.60 


88.15 


24,086.68 


12,518.72 
896.00 


Total 

balances 

June  30, 

1900. 


OutRtand- 
iiig  lia- 
bilities 
Juno  80, 
1900. 


15,412.09 

8.886.87 

11.668.74 

6,520.42 

6,902.27 
2,0»6.81 


1,000.00    100.81 


4.257.59 


1,827.82 
6,786.95 

20.48 
677.19 
177.88 
520.21 

68.88 
1,627.61 

87.92 


4.000.00800,825.54 


12.909.72 


7,402.42 


8658.41 

988.90 
944.12 
186.83 

1,689.92 


689.88 


9.25 
86L65 

20.48 
6.09 


429.58 


860.80 


6, 64  L  41 


158.746.16122,110.67 
577.60!         99.00 


159.823.85122.209.67 


7.624.48 


280.00 


375,482.86]  4,0OO.00i467,178.82jl29,18LO8888,O42.74 


Balance! 

available 

June  SOL 

1900. 


$4,780.28 

2,847.97 

10.719.(12 

5,888.59 

5,282.85 
2,066.81 


100.81 
8,717.76 


1.81h.57 
6,425.80 


570.60 

177.88 

90.68 

68.88 

666.81 

87.98 


'298.684.18 


86,685.49 
478.69 


87.114.18 


7.244. 48 


a  Includes  the  sum  of  81,792.60  transferred  to  local  works  above  Eansas  City,  Mo.,  for  oonstructton 
matetlai  shipped  from  Kebiaaka  City,  Neb. 
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lAd  ofcMHan  engineen  emphifed  on  yMfrh  cfrvMr  and  harbor  imfyroremenU  m  charge  of 
Mw>ouri  River  Cbmimjttum,  in  connection  with  improritig  AfiMvmri  River  from  ifn  mtnuk 
A»  SioaM  Ciijf,  Iowa,  impremmg  (kage  BioeT^  Miatawri  aitd  A'cituKu,  and  improoing  Ga^ 
conade  Ricer,  Miatouri, 


VtnM  and  reridenos. 

Time  em- 
Pteyed. 

Compen- 
sation per 
month. 

Where  employed. 

6.  Waten  Tbx,  Jeffisivon  Ctty,  Mo 

A.U.Blak<dell.  Bt.liOuls.Mo 

mos.  d«. 
12   0 
12   0 

1  0 
12   0 

6  0 

2  0 
12   0 

12   0 

16 

7  2 
618 

12   0 

260 
200 
260 

125 
125 
160 

160 

761 
lOOf 
100 

160 

Jefferson  City,  Ma 
8t.  Louis.  Mo. 

Jamefl  A.St*ddon.8LLouis. Mo 

Do. 

F.  B.  Maltby .  St,  Lmiii.  Mo 

Baml.P.CT«oelliifl.St.LoiiJfl.Mo 

dam. 
Gaaoonade  Riyer:  in  field. 

R.  A.  Crawford,  Jefferson  City,  Mo 

W.  R.  De  Witt,  JeffeiBon  City,  Mo 

8.  W.  Benedict,  Jefferson  City,  Mo 

0.  H.  B.  Turner.  8t.Loni8.Mo 

8t  LouU,  Mo. 

Gasconade  diTision;  local  works  below 

Kansas  City. 
Qasconade  division;  local  works  below 

Kanms  City. 
Gasconade  division;  local  works  below 

Kansas  CMty. 
O^suHMii^Atr  diviifion:  local  works  below 

Ed.  Jones. Nebraska  Clty.Nebr 

Kanraifl  City. 
Local  works  above  Kansas  City. 

Appendix  A. 

ANNDAL  BXPOBT  OH  WATER  QAUOBB,  BT  MB.  A.  H.  BLAIBDSLL,  ASBI&TANT  SNGIVBEB. 

Mi88onRi  River  Govmisbion, 
St.  Louis,  Mo.,  June  SO,  1900, 

CAFTAnr:  I  have  the  honor  to  SQbmit  the  following  report  on  water  gaugee  during 
the  fiscal  year: 

The  CoDUDiasion  has  maintained  on  the  MiBBonri  River  22  permanent  gauges,  of 
which  17  are  cable  gauges  on  bridges  and  the  remainder  inclined  wooden  ones  on 
shore. 

One  temporary  gause  maintained  by  field  party  is  in  its  seventh  year  of  continuance. 

One  complete  tour  lor  inspection  and  repairs  made  during  October  has  sufiiced  to 
keep  the  jgauges  in  serviceable  condition.  The  few  necessary  repairs  made  have  been 
inexpensive. 

The  pilot-bulletin  service,  exhibiting  the  daily  stase  from  the  same  zeros  as  the 
United  States  Weather  Bureau,  was  maintained  for  uie  entire  year  at  Kansas  City, 
and  until  December  1  at  the  11  gauge  stations  below. 

Abstracts  of  the  weekly  gauge  reports  have  been  mailed  r^^larly  to  field  parties, 
current  hydrographs  have  been  kept  platted  to  date,  corrected  hydroffraphs  com- 
pleted in  mk,  ana  the  greater  part  of  the  manuscript  copy  of  gauge  readings  for  the 
preceding  five  years  prepared  tor  printing. 

Weekly  reports  of  3  gauges  above  Sioux  City  have  been  regularly  received, 
through  the  courtesy  of  the  engineer  oflicer  in  charge. 

The  stages  during  July  and  August  were  hieher  than  those  of  the  same  months 
during  the  preceding  four  years,  and  during  the  Ml  months  were  generally  below 
the  average  fall  stage  and  more  regular  in  decline. 

The  highest  water  of  the  year  from  the  mouth  to  Glasgow  occurred  during  the 
break  up  of  the  ice  in  March;  from  De  Witt  to  Plattsmouth  during  the  third  week  of 
June  and  from  Omaha  to  Sioux  City  during  the  second  week  in  April. 

The  highest  local  stage,  about  1  foot  below  standard  high  water,  was  recorded  at 
Nebraska  City  on  June  18. 

A  rise  cresting  at  8.7  feet  above  the  low  water  of  1889  passed  Bismarck  June  3,  and 
was  locally  considered  as  the  "June  rise"  although  it  was  3.3  feet  below  the 
average  high  water  staee. 

The  4  gauges  on  the  Osage  and  1  on  the  Gasconade  River  were  continued. 

The  hydrographs  of  these  rivers  show  the  usual  fluctuating  stages  durins  the 
months  of  July,  March,  April,  May,  and  June,  but  none  of  the  rises  exceeded  the 
ordinarv. 

Very  respectfully,  your  obedient  servant, 

A.  H.  Blaibdell,  Anuicmt  Engineer. 
OaptCBABLBR  Keller, 

(Mp$  oj  Engineen,  U.  8.  A., 

JSicretary  Misiowri  River  Commimoiu 
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Table  2 — Contmued. 


daa. 

Mile-tons. 

1899. 

1896. 

1897. 

1896. 

1896. 

1894. 

Ix>iifir-tnu!le  pftckets 

Short-trade  packets  and  mis- 
cellaneous boats 

98,198 

410,680 

422,606 
126,432 

626,804 

622,872 

869.948 
146,437 

876,000 

661,024 

447,488 

473,469 
164,669 

443,614 

1,064,668 

281,206 
46,896 

4,849 

1,010,879 

966,686 

240.988 
76,656 

676,000 

1,046.626 
729,862 

Sand  and  wood  steamers  and 
bargM 

166,846 

Raft« 

141,860 

Matt  reus  bnisih  furnished  the 
United  States  under  con- 
tract,   for    use    on   other 
works   than  those  of  the 

'MlfVinnH  R-lvAr  (V>inm1m1rin . 

Total 

1,067,761 

1,929,561 

1,736,486 

1,839,631 

2,968,658 

2,078,684 

Claa. 

Passengers. 

1899. 

1896. 

1897. 

1896. 

1896. 

1894. 

Lionfp- trade  packets 

a289.022 

801 
679,102 

109 
2,641 

876 
1,688 

1,176 
6,373 

8,160 

8hort-trHde  pHckeL**  and  mis- 
cellaneous boats 

€8,812 

Total 

239,022 

79,906 

2,660 

1,913 

6,648 

6,462 

a  Includinir  226,486  excursion  passengers. 
6  Including  76.100  excundon  passengers, 
e  Including  1,000  excursion  passengers. 

Three  gasoline  boats,  engaged  in  short  trade,  carried  an  aggregate  of  10,967  tons 
(117,024  mile- tons)  daring  the  year.  Twelve  gasoline  boats,  having  an  aggregate 
tonnage  of  about  200  tons,  are  reported  as  engaged  in  traffic  on  the  river  and  its 
tributaries. 

The  number  of  merchant  boats  passing  six  of  the  water-gauge  stations  is  given  in 
the  following  table: 

Table  3. 


Locality. 


Bellefontalne  Bridge, Missouri .   Towboats  and  packets 


Coles  Creek.  Missouri 
Boonviile.  Mo 
Dewitt,  Mo 


Trade. 


Kansas  City,  Mo 
Omaha, Nebr ... 


do 
do 
do 


Excursions  and  packets . 
Excursions , 


Number  pcMsed, 


Up. 


16 
178 

92 
129 
193 

70 


Down. 


14 
179 

92 
180 
192 

70 


Registered  tonnage. 


Up. 


2,692 

8,450 

8,899 

11,145 

66,968 

82,830 


Down. 


2,091 

8,536 

8,848 

11,178 

69,094 

82,880 


Table  4  is  a  list  of  steam  vessels  licensed  to  navigate  the  Missouri  Biver  and  its 
tributaries  during  the  year  1899. 


ii. 
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Tabu  4.—-. 


pf  tUamen  plying  on  (he  Minowri  Iti/oer  in  the  dutrid  af  New  Orkani 
durmg  the  year  i699— Continufid. 


Name. 


Minnehaha... 
Queen  No.  2 .. 
Mike  Bauer . . 
South  Dacota. 


BolleiiL 


Iron  or  steel. 


.do 
.do 
.do 
.do 


1894 
1886 
1899 
1898 


140 
150 
UO 
178 


licenfled  to  run  on— 


Name  and  addren  of  sole  or 
managing  owner. 


Big  Slonz  BlTer , 


Minouri  Riyer,  Decatur 
and  opposite  shore. 

MisBoun  River,  Omaha 
to  St.  Joseph. 

Missouri  River,  Omaha 
to  R<M»^»^^. 


J.W.CIarridge,  Sioux  City. 
Iowa. 

Anderson  A  Kllboum,  De- 
catur, Nebr. 

Mike  Bauer,  Nebraska  City, 
Nebr. 

Jos.  Leach,  Banning  Water, 
B.Dak. 


Very  respectfully,  your  obedient  servant. 


Gapt  Charleb  Kklleb, 

Carpe  of  Engineered  U,  8,  A., 

Secretary  Missouri  River  (hmmission. 


A.  H.  Blaisdell, 
Amttani  Engineer, 


Missouri  Biysr  Commission, 
8L  LouiSf  Mo.f  June  SO,  1900, 

Captain:  I  have  the  honor  to  submit  the  following  report  on  the  commerce  of  the 
Osase  River  during  the  calendar  year  1899 : 

The  steamboat  traffic  was  performed  principally  by  the  steamers  Frederick  and 
/.  R,  WeUs. 

The  total  number  of  trips  made  by  both  steamers  was  123,  of  which  6  were  to  linn 
Creek,  110  miles;  16  to  Tuscumbia,  60  miles;  21  to  St  Elizabeth,  45  miles;  19  to  St 
Thomas,  35  miles,  and  the  remainder  from  .25  to  7  miles. 

The  small  steamer  Dauntless  was  built  for  the  trade  between  Tuscumbia  and  Linn 
Creek,  and  until  disabled  by  accident  early  in  the  season  made  a  few  trips  between 
those  points. 

The  little  steamer  Ranger  did  a  small  amount  of  business  in  the  vicinity  of  Papins- 
ville,  282  miles  above  the  mouth. 

The  freights  of  the  Frederick  were  mostly  delivered  to  the  Missouri  Pacific  Railway 
at  the  mouth  of  the  river,  and  those  of  the  Wells  to  the  Missouri,  Kansas  and  Texas 
Railroad  at  Portland,  on  the  left  bank  of  the  Missouri  River,  22  miles  below  the 
mouth  of  the  Osage. 

The  following  table,  giving  the  amount  of  freight  carried,  towed,  and  rafted,  is  a 
close  approximation  to  the  amount  of  the  1899  commerce  of  the  Osage  River: 

Table  1. 


Class. 

Grain. 

Live 
stock. 

Wood 
and 
lum- 
ber. 

Rail- 
road 
ties. 

Sand 

and 

gravel. 

Salt 

Prod- 
uce. 

General 
merchan- 
dise, farm 
machin- 
ezy.ete. 

Total. 

Mile- 
tons. 

Packets  and  miscella- 
neous boats 

Tims. 
4,077 

Tons, 
878 

Tbfis. 

2,115 
8,809 

Tons, 

214 
51,525 

Tons. 
9,946 

Tons. 
871 

Tans. 
165 

Ibns. 
8,608 

Ibns, 

21,868 
55.834 

896,186 

Rafts,  ete 

2.068.121 

Total 

4,0T7 

873 

6.924 

51,739 

9,946 

871 

166 

8,608 

76,702 

8,861,257 

In  these  totals  are  included  the  following  shipments  on  account  of  construction  of 
Ix)ck  and  Dam  No.  1:  3,872  tons  of  pilmg  and  lumber,  920  tons  of  cement,  and 
2,289  tons  of  miscellaneous  material,  a  total  of  7,081  tons  and  204,952  mile-tons. 

ENG  1900 311 


APPENDIX  Z  Z — REPORT  OF  MISSOURI  RIVER  COMMISSION.      4963 

The  followinfr  table  gives  the  totals  in  classes  of  freight  shipped  daring  the  series 
of  years  1889-1892: 

Table  2. 


Shipments. 

1899. 

1898. 

1897. 

1896. 

1895. 

1894. 

1893. 

1892. 

Grain,  hay.  etc  ...................... 

Tom. 

2,100 

414 

19,864 

Tana, 
1,667 

708 
27,134 

163 

872 

57 

223 

157 

1.467 

686 

27,614 

15 

480 
85 

114 
54 

Tcma. 

8,197 

1,131 

40,3.^ 

102 

896 

96 

131 

391 

Tima. 

3,208 

920 

42.486 

V80 

83 

122 

Tona. 
3,061 

847 
27,269 

113 

1,016 

69 

136 

Tona. 

8,081 

144 

17,915 

Tona. 
1,547 

Livestock 

416 

Lumber,  logs,  wood,  railroad  ties 

Sand  and  cravel 

10,626 

General    merchandise,   farm   ma- 
chinerr.  etc 

1,757 

83 

85 

6 

703 

80 

135 

287 

Salt 

23 

Produce 

80 

"Riilldinfr  inRf.Aiialn 

Total 

24.259 

80,981 

30,515 

46,294 

47,544 

82,511 

22,058 

12,929 

The  following  table  gives  the  comparative  commerce  of  the  river,  expressed  in  mile- 
tona,  during  the  six  years  1899-1894: 

Table  3. 


Class. 

1899. 

1898. 

1897. 

1896. 

1895. 

1894. 

Packets  and  miscellaneous  boats . . . 
Rafts 

MiU-tona 

307,:<76 

1,079,763 

MUe-Uma. 

162.594 

1,669,669 

MUe-Uma. 

179,777 

2.030.125 

Mile-tona. 

229,215 

3,293,000 

Mile-tona. 

197.574 

8,247,507 

MOe-Uyna. 

211,3  3 

2.219,606 

Total 

1,387,129 

1,832,263 

2,209,902 

3,522.275 

3,445,081 

2,430,959 

Very  respectfully,  your  obedient  servant, 

A.  H.  Blaisdbll,  Assistant  Engineer, 
Capt.  Charles  Keller, 

Corps  of  Engineers^  U,  S.  A,, 

Secretary  Missouri  Eiver  Commission, 


Appendix  C. 

annual  report  on  OMAHA   DIVISION,    BY  MB.   S.    WATERS  FOX,    DIVISION  ENGINEER. 

Missouri  River  Commission, 

Jefferson  City  Mo.,  June  SO,  1900. 

Colonel:  I  have  the  honor  to  submit  the  following  annual  report  for  the  fiscal 
year  ending  June  30,  1900,  of  operations  on  Omaha  division  of  the  Missouri  Kiver. 

The  following  illustrations  accompany: 

A  map  (PI.  I)  of  Missouri  River  in  the  vicinity  of  Omaha,  Nebr.,  showing  location 
and  character  of  improvement  works  proposed  and  completed,  and  the  extent  of 
bank  caving  in  the  reach  since  189H. 

Two  photographic  views  (Pis.  II  and  III)  of  pile  dikes  below  Pigeon  Creek,  built 
during  the  year. 

A  map  (rl.  IV)  of  Missouri  River,  in  vicinity  of  Nebraska  City,  Nebr.,  showing 
new. curved  end  of  Dike  No.  5,  built  during  the  fiscal  year  of  1900,  and  the  condi- 
tions of  flow  as  they  existed  June  8. 

A  plan  (PI.  V)  of  Dike  No.  6,  showing  new  curved  end  as  built  during  the  year. 

Two  photographic  views  (Pis.  VI  andVIIJ  of  Dike  No.  5. 

A  map  (PI.  VlIIJ  of  Missouri  River,  in  vicinity  of  St  Joseph,  Mo.,  showing  revet- 
ment construction  during  the  fall  of  1899,  and  the  extent  of  bank  caving  in  the  bend 
below  the  bridge  since  1879. 

Operations  comprised  revetment  and  dike  construction  at  Omaha,  restoration  and 
repair  of  dikes  at  Nebraska  City,  revetment  construction  and  repair  at  St.  Joseph, 
surveys  and  examinations,  care  and  repair  of  plant,  and  miscellaneous  incidental 
work. 

The  total  expenditure  during  the  year  was  $80,219.06,  as  shown  in  the  Appendix, 
Exhibit  A* 
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95  piles  driyen  in  dike. 
250  linear  feet  of  dike  braced. 

304  linear  feet  =  25,537  square  feet  of  foot  mattrefls  woven  and  ballasted. 
135  linear  feet  of  curtain  attached  from  shore  end. 
165  linear  feet  of  shore  protection  at  root  of  dike  constructed. 
During  a  2-foot  rise  on  the  22d  of  May,  which  crested  at  6  feet  above  8.  L.  W.  on 
the  24th,  laise  quantities  of  drift  accumulated  on  the  dike  and  its  anchor  piles.    The 
flow  chorded  the  bay  above  and  impinged  asainst  the  dike  with  Rreat  force,  bein^ 
accentuated  by  a  bold  reef  that  formed  immediately  opposite  and  close  to  the  foot  c3 
the  Pigeon  Creek  revetment    Soour  took  place  all  along  the  dike,  but  particularly 
on  the  outer  50  feet,  leaving  the  piles  with  very  slight  penetration,  and  it  is  probable 
that  had  it  not  been  for  the  support  afforded  by  the  suspended  mattress  and  brac- 
ing the  entire  structure  would  have  gone  out. 

btrand  ties  were  run  out  at  intervM  on  the  dike,  leading  well  upstream,  made  taut 
by  capstan,  and  secured  to  dead  men  on  shore,  but  notwithstanding  these  measures 
bents  7  to  13  were  forced  downstream  some  3  feet  out  of  line,  and  on  the  25th  the 
outer  5  bents  gave  way  and  swimg  downstream  with  the  current  under  a  suddenly 
increased  strain  imi)0fled  by  a  mass  of  drift  which  was  released  by  the  breaking  of 
the  temporary  anchor  piles  above.  On  May  26  the  5  bents  with  their  bracing  broke 
loose  and  lod&:ed  against  the  lower  dike  between  bents  35  and  40,  breaking  2  anchor- 
age piles  on  their  way. 

On  May  28  about  107  tons  of  extra  stone  ballast  were  placed  around  the  outer  end 
of  the  dike. 

An  effort  was  made  to  sink  the  drift  above  the  dike  with  stone,  but  it  was  aban- 
doned on  account  of  excessive  cost  after  exnending  about  10  tons  of  stone. 

Between  June  1  and  4  the  outer  end  of  the  dike  was  reenforced  with  some  heavy 
fascine  work^  25  fascines,  4  feet  in  diameter  bv  25  feet  long,  were  placed  on  the  lower 
Bide  of  the  dike  from  bents  17  to  19.  The  depth  of  water  at  the  time  the  fascines 
were  thrown  in  was  45  feet.  On  completion  of  the  work  the  top  fascines  were  at  a 
depth  about  18  feet  below  S.  L.  W.  Soundings  taken  on  June  15  indicated  a  settle- 
ment of  9  feet 

Lower  dike  near  Pigeon  Creek. — ^The  construction  of  this  dike  was  commenced  May 
8,  and  when  operations  were  suspended,  June  1,  it  had  been  completed  from  the  shore 
to  bent  No.  44. 

The  pile  driving  for  the  entire  length  of  dike,  550  feet,  was  accomplished  in  accord- 
ance with  the  plans  between  May  4  and  23,  191  piles  being  driven  in  the  dike  and 
24  for  temporarv  anchorage.  Before  the  completion  of  this  branch  of  the  work,  some 
of  the  piles  had  been  lost  from  scour  and  dritt  On  May  25  an  attempt  was  made  to 
replace  the  lost  piles,  but  it  was  found  that  the  bottom  had  scoured  to  such  a  depth 
that  the  longest  piles  in  stock  would,  if  driven,  have  a  penetration  of  only  about  10 
feet.    Pile  drivins  was  therefore  suspended. 

On  May  26  and  27,  during  a  slight  rise,  another  run  of  drift,  tether  with  the 
wreckage  of  a  part  of  the  upper  dike,  lodged  against  the  lower  one.  Tne  foot  mattress 
commenced  May  14  had  been  woven  to  bent  46,  where  it  had  to  be  dropped  on 
account  of  the  driftwood.  It  was  sunk  in  good  shape  and  completely  ballastea.  The 
mattress  was  461  feet  long  and  contained  ^,865  square  feet 

The  bracing  was  completed  to  bent  44,  and  the  curtain  was  attached  for  390  feet 
from  the  shore. 
The  shore  protection  at  the  root  of  the  dike.  130  feet  in  length,  was  completed. 
As  a  result  of  the  rise  of  May  26  and  27,  above  referred  to,  there  was  a  scour  all 
along  the  dike,  and  its  loss  seemed  imminent  The  weakest  portion  appeared  to  be 
from  bent  33  to  44,  where  the  tops  of  the  piles  were  swung  downstream.  This  por- 
tion of  the  dike  was  reenforced  by  driving  26  additional  piles  below  the  injured  bents 
and  connecting  them  with  the  usual  bracing. 

Beyond  bent  44  (the  outer  100  feet  of  the  dike)  the  piles  had  not  been  braced,  and 
some  of  them  were  scoured  out  and  many  bent  over. 

No  effort  was  made  to  restore  this  part  of  the  structure.  The  elements  of  work 
and  cost  of  the  two  dikes  are  shown  in  the  appendix.  Exhibit  C. 

Revetment  construction  al  Flxrrence  Lake* — All  of  the  materials  required  for  the  con- 
struction of  the  revetment  authorized  on  right  bank  at  Florence  Lake  had  been 
secured,  and  on  Mav  26  a  small  force  was  engaged  in  clearing  the  bank  of  undergrowth. 
On  Mav  31  a  hydraulic  trader  was  plac^  in  position  at  the  head  of  the  proposed 
work  ana  was  employed  lor  a  few  hours  in  grading,  when  instructions  were  ^iven 
for  a  swipension  of  work.  The  conditions  at  the  time  were  such  that  the  successful 
completion  of  the  revetment,  with  the  funds  then  available,  was  very  doubtful. 

Subsequent  developments  verified  the  wisdom  of  this  course,  as  the  rapid  bank 
caviDff  and  immense  quantities  of  drift  attending  the  several  shaip  rises  in  the  river 
would  have  made  its  construction  very  difficult  and  expensive. 
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1  dike  and  the  ioBide  radial  2-row  work  o 
No.  85. 

The  foot  mattrea  that  had  been  woven  np  to  that  time  was  properly  sank  t 
ballasted  as  foUowe:  Above  the  main  dike,  from  bent  29  to  44, 131  tons  of  stone  w< 
expended;  below  the  main  dike,  from  bent  32  to  44,  16  tons;  from  bent  44  to  h 
60,  outside  of  the  A  row,  60  tone:  between  A  and  C  rows,  from  bent  66  to  101, : 
tone;  making  a  total  of  336  tons  of  stone  expended  on  mattress. 

The  only  curtaining  done  up  to  this  time  was  that  on  the  lower  row  of  the  i 
main  dike,  from  bent  29  to  bent  44. 

Resuming  operations  on  March  12,  the  A  and  B  row  work  was  extended  ab( 
the  main  dike  and  the  pile  work  in  the  dike  beyond  the  line  of  the  £  row  cut  do 
to  the  berm  grade  of  3  feet  above  8, 1.,  W. 

The  inner  radial  2-row  dike  on  ra<lial  No.  S5  was  bnilt,  and  after  several  intern 
tione  on  account  of  sharp  rises  in  the  river,  the  foot  nnattrees  outade  of  the  A  r 
was  extended  downstream  in  two  pieces,  as  shown  on  the  plan  to  radial  bent  No. 
and  ballasted. 

In  ballasting  the  foot  mattreee  on  the  Inside  radial  dike,  35  tons  of  Stone  wereni 

and  246  tons  were  expended  on  the  lower  two  pieces  of  mattrees  outside  of  the  A  n 

The  curtaining  of  the  structure  was  completed  March  22,  in  accordance  with  1 

plana,  excepting  that  on  the  A  row,  where  the  depths  and  current  were  too  great 

satisfactory  work. 

On  April  1,  while  the  middle  piece  of  mattress,  ontside  of  the  A  row,  was 
proceee  of  oonstructioD.asharp  riw  of  nearly  2  feet,  carrying;  heavy  driftwood,  ri 
tured  the  mattress  near  radial  tent  No.  67,  setting  adrift  the  mattress  boat  withab 
150  linear  feet  of  mattress  attached  to  it,  and  a  100-foot  barge.  Six  of  the  ins 
anchor  piles  and  one  of  the  outcide  anchor  clusters  were  broken  ofL  The  boat  s 
barge  were  recovered  below  the  bridge;  the  matlreas  was  lost. 

The  funds  at  this  time  were  bo  nearly  exhausted  that  it  became  nereemry  to  redi 
the  width  of  the  lower  piece  of  mattress.  It  was  made  60  feet  wide  at  its  head, 
radial  No.  66,  carried  that  width  to  bent  No.  71,  and  narrowed  to  45  feet  at  bent 
The  latter  width  was  preeen'ed  to  the  end  of  the  mat,  on  radial  No.  80,  where  it  t 
to  be  dropped  April  7  and  ballasted  on  account  of  another  quick  rise  of  about 
feet 

By  a  modification  of  plan  after  construction  materials  bad  been  acquired,  i 
leniEth  of  the  new  curved  head  was  shortened  to  such  au  extent  that  a  surplus 
materials  to  the  value  of  $1,792.60  was  created. 

'  A  transfer  of  these  materials  to  the  Omaha  work  was  authorized  and  covered 
the  transfer  of  funds  in  that  amount  from  the  Omaha  allotment  to  that  for  lo 
works  aliove  Kansas  City. 

The  elements  of  work  and  cost  of  the  new  curved  end  of  Dike  No.  5  are  shown 
the  appendix.  Exhibit  D. 

Ditf  rqnin.  Dike  No.  1. — After  the  ice  movement  of  March  10  the  left  hank  ab< 
Dike  No,  1  was  severely  attacked,  causing  it  to  cave  rapidly  at  the  root  of  the  str 
ture  and  for  'WO  feet  upstream. 

By  Marcn  20  a  portion  of  the  dike  cnrtain  and  the  shore  protection  above  it  I 
been  destroyed. 

An  effort  was  made  to  check  the  caving  at  the  dike  by  renewing  its  curtain,  bu 
was  ineffectual,  and,  on  April  14,  the  structure  was  flanked.  An  opening  about 
feet  wide  soon  formed,  and  the  flow  through  it  threatened  the  dikes  below. 

fttf  rrparrt.  Dike  No.  *, — In  order  to  prevent  the  flanking  of  this  structure  ] 
verbally  authorized  the  construction  of  a  shore  spur  at  its  root. 

The  work  was  accomplished  between  the  dates  of  April  21  and  25,  Eighteen  I 
cinee,  1  feet  in  diameter  and  25  feet  long,  were  placed,  forming  a  spur,  the  lower  s 
of  whii-h  was  about  on  range  from  bent  No.  1  of  Dike  No.  2  to  the  fourth  bent  fr 
the  stream  end  of  Dike  No.  1. 

Ii  ap|>eared  that  the  spur  had  the  deeired  effect.  There  was  no  caving  after 
completion. 

Ihkf  repair!,  Dike  No.  S. — Between  the  dates  of  April  22  and  26  a  depression  at 

shfire  end  of  this  dike,  probably  caused  by  eddy  adion  during  a  flood,  was  fil 

back  to  the  dike  grade  with  brush  and  heavily  ballasted  with  stone. 

The  cost  of  the  above  repairs  on  Dikes  No.  1,  2,  and  3  was  $380.62.  _ 

Damage»  lo  imrk  and  vresenl  eonditima. — For  some  monthspast the  line  of  princi 

&0W  has  chorded  Copland  Bend  above  Nebraska  City.    This  has  ^vorea  a  lo' 
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Tabus  4w — Lut  cf  tieamen  plying  an  ffie  Mimottri  River  in  A0  dittriel  of  New  Orleans 

Siring  the  year  1899 — Continiied. 


Name. 


A.  W.  Ewing. 
C.H.Hugo... 
Columbia.... 

ComixLodon . 

Dauntlea  ... 

Fawn 

Frederick  ... 

Gasconade  .. 


Gtua.  Fowler  b 

Golden  Gate 

J.  R.  Wells 

J.W.Spencer 

Jack  Rabbit 

Jacob  Richtman. 
John  R.  Hugo 

Mlllboy 

Moline 

Peerlen 


Thomas  Parker.... 

New  Haven 

Annie  Cade 

Ariel I. 

Carrie  Cole , 

Geo'.  W.  Parker  . . . . 

Joe.  L.  Stevens 

Lois 

Kadine , 

Navajo 

Ranger , 


Lotus 

Harry  Lynds 


Castalia 

Josie  L.  K 

Little  Maud.. 
Minnehaha... 
Queen  No.  2 .. 
Mike  Bauer  .. 

South  Dacota. 


s 

5 


4 
8 

25 

8 
6 


18 
6 


6 
2 


8 


18 
6 


16 
10 


26 
10 


12 

4 

10 


12 


16 


8 
20 
10 

60 

19 

60 

28 

86 

121 

66 
20 


20 

126 
26 

20 

26 

22 

20 


16 


21 
20 
26 

20 

16 

20 

22 
80 


40 


26 
27 


1 


{ 


18 
6 

£56 

aib 

16 
10 


26 
9 


12 


) 


8 
20 
10 

60 

19 

60 

16 

80 

60 

60 
10 


20 

100 
16 

20 


22 
16 


16 


21 
20 
26 

20 

16 

20 

16 
80 


40 


26 
15 


Engines. 


^ 

o 


1 
2 
2 

2 

2 
2 
2 
2 


2 
2 
2 


2 
2 

2 

2 

2 


2 
1 
2 
1 
2 
2 
2 
2 
2 


1 
1 


2 
2 
1 
1 
2 


In, 
6 
7 

n 
10 

8 
7 
9 

141 

16 
10 
16 

6 

14 

m 

8 

14 

8 

10 

lOi 
20| 

9 

4i 
22 
10 

7 

8 

4« 

6 
4 

7 

10 

6 

101 
4 

8 
7 

10 


I 


n 
4 

2 

2 

2» 
8i 

4 
4 
6 

2 

6 
8i 

8 

6 

8 


8 

H 
8 

7* 

8i 

2* 
2 

4« 


s 


1 

8 


P 


1 
1 
1 

1 

1 

1 

1 

1 


2 
1 
2 

1 

2 

1 

1 
2 
1 


2 
2 
1 
1 
4 
1 
1 
1 
1 


A    1 

A    1 

»    1 


1 
1 
1 
1 
1 


BollerB. 


t 
2 


20 
6 
14 
14 
20 

28 

28 
18 
26 

10 

22i 
24 

14 

24 

16 

20 

20 
16 
18 

2?» 
16 
12 
14 

4 

4« 

2* 
7 

20 

6# 
24 
6 
8 
8 

20 


Inches. 
40 
50 
84 

44 

48x64 
42 
86 
42 

42 

40 
44 

40 


44 

42 

44 

40 
42 

46 

86 
42 
42 
90 
42 
48 
40 
40 
60x88 

42 

22 

80 

42 

42 

40 
24 
86 
60 

44 


Flues. 


Num- 
ber. 


{ 


a70 

1 

a28 

6 


{ 


4 
6 
6 


2 
10 


( 
{ 


a  14 

84 

6 

1 

a26 

12 

2 

a6 

6 

4 


{ 


aS9 


1 
a62 


1 
a  18 

6 

a6S 


a  81 


1 
6 


Diame* 
ter. 


Inchet. 

a* 

8 
2-12 
4-6 


{ 


{ 


{ 


2-10 
2-12 
6 
2-10 
4-6 

10 

14 
6 


9-8 

6-8i 

8i 

10 

24 

8 

8 

16 

3 

2-13 

4-  7 

12 


8 


21 
2 


12 

8 

2-10 

4-6 

24 


28 
2-12 
4-7 


a  Tubes. 


5  Sunk  August  22,  IflPBi 


tfFiiftcabiiu 


dSeoond  cabin. 
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October  4  to  8  a  shore-line  mirvey  was  made  from  Boyer  Creek  to  a  point  1  mk 
below  the  Chicago  and  Northwestern  Railway  dikes  above  Council  Blufby  Ion. 
This  was  in  part  resurveved  in  January,  May,  and  June. 

Between  the  dates  of  May  14  and  16  8  cross  sections  were  sounded  and  float  pris 
located  in  the  vicinity  of  the  Omaha  Brid^  and  Terminal  Railway  Company's  brii^ 
at  Omaha,  Nebr.,  to  aetermine  the  conditions  of  flow  in  the  approaches  to  the  dnt- 
span.  A  hvdrographic  survey  of  the  reach  from  Arago,  Neor.,  to  Rulo,  Nebr.,  is 
commenced  June  26  and  is  now  in  proarress. 

Between  the  dates  of  June  26  and  29  an  examination  of  the  river  improven^ 
works  from  above  Atchison,  Kans.,  to  the  Hannibal  bridge  at  Kansas  City.  Mo.,  ife 
made  by  Assistant  Engineer  Ed.  Jones.  A  copy  of  his  report  was  forwarded  with  cj 
letter  of  June  30.  In  aildition  to  the  above,  other  survey  work  incidental  to  hi? 
improvement  works  was  done. 

The  cost  of  survey  work  duriug  the  year  was  $807.44. 
Very  respectfully,  your  ol]edient  servant, 

S.  Watkbs  Fox,  Divigion  Engineer. 

Lieut.  Col.  Amos  Sticknet, 

Corps  of  Engineers^  U.  S.  A.,  President  IfiMoun  Rwer  Oommimon. 


LiErr  or  BXHiBrre  fobmino  appbndix  to  fosbgoing  bepobt. 

A. — Classified  statement  of  money  expenditures  during  the  fiscal  year. 

B. — Elements  of  work  and  cost  in  detail,  700  linear  feet  revetments,  Pigeon  Cree 
near  Omaha,  Nebr. 

C.^>>nsolidated  bill  of  cost  of  dike  construction,  Pigeon  Creek  dikes,  near  Omai. 
Ntbr. 

D. — Elements  of  work  and  cost  in  detail  of  new  curved  head,  Dike  No.  5,  Nebras 
City  Reach. 

^.—Elements  of  work  and  cost  in  detail  of  2,659  linear  feet  revetment^  St  Jose; 
Reach. 


ExHiBrr  A. 

Classified  statement  ofnumey  expenditures,  under  aUotmentsfor  works  on  Omaha  dieisioi 

during  the  fiscal  year  ending  June  SO,  1900, 


daasLflcatloii. 


Actual  expenditure  on  ac^ 
count  of  construction 
work  for  labor  and  mate- 
rials   

Tow-boat  service  while  di- 
rectly engaged  in  con- 
struction  


Total. 


All  other  plant  service,  in- 
cludingrepairs,  watching, 
and  moving  from  place  to 

place 

Acl ministration  charges  Jef- 
ferson City  office  and  field . 
All  other  charges: 

New  plant 

Surveys 


Total. 


Grand  total 


At  Oma- 
ha and 

Council 
BluiliB. 


Vicini- 
ty of  St, 
Joseph, 
Mo. 


124,716.68 


1,472.66 


26, 189. 19 


5,182.19 

4,615.09 

809.24 
520.66 


829.90 


36,766.37 


At  St  Jo- 
seph, Mo. 


116,096.80 


2,642.96 


19,689.26 


tM8.61 

.78 

111.75 


111.76 


461.04 


2,250.88 

1,887.81 

212.76 
109.84 


822.10 


24,000.00 


Leay- 
en- 
worth, 
Kans. 


$2.00 


At 

month 
of  Kaw 
Biver. 


2.00 


107.82 
2.17 


109.99 


111.99 


8113.85 


113.35 


Local 

workB 

above 

Kansas 

City, 

Mo., 

act  of 

1897. 


Local 

works 

above 

Kansas 

City,  Mo., 

act  of 

1899. 


Total 


1085.89118,568.85166,208.3 


17.60t 


962.89 


20.62 


20.62 


113.35 


^73.51 


1,415.01     5,448. 


14,968.36a61.65L: 


1,814.45 

728.70 

169.29 
122.00 


281.20 


17,702.80 


59,6^1 
C7. 847.1 


d\.htc>t 


»i).21».B 


a  About  77  per  cent  of  grand  total  expenditures.       e  About  9  per  cent  of  grand  total  expendltorea 
h  About  12  per  cent  of  grand  total  expenditures.       d  About  2  per  cent  ol  grand  total  expemditon^ 
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Exhibit  B. 


JElements  of  work  and  coti  in  dHaUof700  linear  feet  ofrevetrMntj  near  Pigeon  Creek,  above 
Omaha,  Nebr.,  oonttmcted  during  April,  May,  and  June,  1900, 


Claariflcatlon. 


Cost  in 
item. 


Total. 


Grading  bank,  762  linear  feet,  containing  5,629  cubic  yards  of  eartb: 

Supplies 

Labor  and  subsLstenoe 


Tota]  cost  at  80.0842+  per  cubic  yard 

Construction  and  anchorage  of  mattress,  700  linear  feet  or  61,285  square  feet: 

394  cords  brush 

6,939  pounds  |*inch  strand 

891  cable  clips 

896  linear  feet  pine  piling 

Supplies 

Labor  and  subsistence 


Total  cost  at  $0.02697+  per  square  foot 

Ballasting  mattress  and  banlt,  2,074  cubic  yards: 

2,074  cubic  yards  stone 

Labor  and  subsistence 


Total  cost  at  $1,814+  per  cubic  yard 

Towage,  mpving  couMtruction  parties,  their  plant  and  supplies. 
All  other  itemslncidental  U>  construction 


Grand  total  cost  at  $8.6696  per  linear  foot. 


$31.69 
161. 11 


426.19 

461.44 

70.38 

84.53 

2.34 

608.02 


2,829.98 
895.66 


$192.70 


1,652.90 


2,725.64 

353.27 

1,074.21 


5,996.72 


Exhibit  0. 

CoTisolidaled  bill  of  coet  of  construction  and  reinforcement  of  Upper  and  Lower  Pigeon 
Creek  dikes,  near  Omaha,  Nebr.,  during  May  and  June,  1900. 


Designation. 

Upper  Pigeon  Creek  Dike. 

Lower  Pigeon  Creek  Dike. 

Classiflcation. 

Construction. 

Reinforcing 
dike  with  fas- 
cine work,  etc. 

Construction. 

Reinforcing 
dike  with 
pile  work. 

• 

Quan- 
tity. 

Cost. 

Quan- 
tity. 

Cost. 

Quan- 
tity. 

Cost 

Quan- 
Uty. 

Cost. 

Pine  pilinflr 

Linear  feet... 

FeetB.M 

Cords 

5,714 
10,816 

188 

378.4 
4,055 

$1,220.49 
159.12 
235.59 
425.10 
277.78 
140.22 

25.98 

874.85 
185.03 
894.94 

24.96 
61.14 

26 

168 

100 

224.4 

1,288 

$5.33 

3.31) 

108.17 

252.01 

89.41 

4.77 

9.006 
14,989 
247.6 
391.2 

4,180 

$1,978.48 
228.60 
814.42 
439.47 
277.97 
165.59 

84.98 

858.64 
281.57 
448.43 

64.04 
48.71 

Pine  lumber 

2,620 

$48.75 

Brush  and  poles 

Stone 

Tons 

Strand,  ealvanized .. 

Pounds 

Bolts,  spikes,  nails, 

and  clips. 
SuDDlies  and  fuel .... 

24.50 

8.98 

Labor  and   sub8i8t- 
ence.  as  follows: 
Pile  drivinsr 

88.11 

Bracing 

68.10 

Weaving  and  sink- 
ing. 
Gurtaininjr 

Grading  and  pav- 
ing bank. 

Building  and  plac- 
ing fascines. 

PullTnflr  driftwood. 

189.92 

1?5. 82 

Inspecting  and 
handling  mate- 
rials. 
Steamboat    service. 

822.56 
438.96 

220.26 

••■•••• 

127.74 
89.17 

44.67 

502.50 
684.59 

293.82 

5.76 

42.76 

towing  all  sup- 
plies, etc.,  con- 
struction  mate- 
rials, moving 
parties  and  their 
plant. 
All  nth^ritpmn  Inci- 

21.45 

dental    to    con- 
struction. 

Total 

4,606.98 

914.55 

6,006.16 

439.22 

1 
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Exhibit  D. 

ElnnenU  of  work  and  roH  in  dftail  ofeontirudion  of  nrtr  ntrved  head,  Dil'f  No.  5,  AVfrrrafa 
OUy  Reach,  during  the  months  November,  1899,  to  April,  1900. 


ClMBUlcatlon  and  extent 


Pile  wort,  670  linear  feet,6-it)w: 

895-16,fi04  linear  feet  pine  pUinir* 

BollA.  washers,  and  nails 

Supplies  and  fuel 

LADorand  subelBtence 


Bracing.  670  Hndir  feet,6-row: 
84.3-22  feet  B.  M.  pine  lumber. 

Bolts,  waAhers,  and  naili 

lAbor  and  lUbeiBtence , 


Foot  mattren,  110.779  tquare  feet: 

796.5  cords  brush  and  poles 

676  feet  B.  M.pine  lumber  (r!<'iu1ii: 
19,565  pounds  strand  and  wire — 
Bolts,  washers,  nails,  and  cable  clips 
Ijtbor  and  subsistence 


n) 


Ballastinfr  mattress: 

617.7  tons  stone 

Labor  and  subsistence 


Curtaining  2,640  linear  feet: 

98.75  cords  poles 

481  pounds  nails 

Labor  and  subsistence  . . 


Steamboat  serrloe.  towing  plant,  coiiNirucium  material, and  supplies. 
All  other  items  incidental  to  constructiuu 


Total  cost. 


Oostln 
item. 


tS,S47.16 

4.80 

84.26 

1,064.22 


679.11 
207.67 
612.90 


1.551.68 
10.06 

1,187.64 
88.95 

1,669.36 


495.43 
409.  U 


296.69 

16.84 

876.96 


Total 


H80ft« 


1,49U 


4,607.1 


9M.I 


692.1 

1,443.S 

652. 1 


14.260.3 


Exhibit  £. 

Elements  of  work  cmd  cost  in  detail  of  f, 669  linear  feet  ofrevetmeatd  at  SU  Joseph^  Mo,,  con- 

Btrwied  during  September,  October,  and  Not^ember,  1899, 


Claasiilcation  and  extent 


Grading  bank,  2,800  linear  feet,  containing  13,762  cubic  yards  of  eartli: 


Supplies 

Labor  and  subsistence 


Total  cost  at  f0.0451  per  cubic  yard 

Construction  and  anchorage  of  mattress,  2,714  linear  feet  or  235,835  square  feet: 

1.879  cords  brush 

2D,»29  pounds  |-inch  strand 

1,997  poundH  cable  clips 

640  linear  feet  pine  piling  (deadmeu) 

Lakx>r  and  subsistence 


Total  cost  at  80.0244  per  square  foot 

Ballasting  mattress  and  bank,  7,059.67  cubic  yards: 

7,u59.67  cubic  yards  stone 

Labor  and  subsistence 


Total  cort  at  81.866+  per  cubic  yard 

Towage,  moving  construction  parties,  their  plant,  materials,  and  supplies. 
All  ower  Items  incidental  to  construction 


Grand  total  cost  at  87.090+  per  linear  foot. 


Cost  in 
item. 


1156.73 
464.09 


2,465.70 

1,176.27 

68.85 

66.27 

1,973.28 


7.829.41 
2,314.61 


Total. 


iG20.8X 
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Affenddl  D. 

ANNUAL  REPOBT  OH  OA800NADX  DIVI8I0M,   BT  MB.  8.  WATKR8  FOX,   DIVISION  XNGnfflEB. 

MrasouRi  RivEB  Commission, 
Jtffenmi  C%,  ifo.,  JuneSOylSOO. 

Coix>NEii:  I  have  the  honor  to  sahmit  the  following  annual  report  for  the  fiscal 
year  ending  June  SO,  1900,  of  the  operations  on  the  Gasconade  division  of  the  Mis- 
souri River. 

The  folloMring  illustrations  accompainr: 

A  map  and  some  cross  sections  (PI.  1)  of  the  river  at  Jefferson  City,  Mo.,  showing 
the  locations  and  character  of  improvement  works  constructed  during  the  fiscal  year 
and  previously  and  their  effects  upon  the  local  conditions  of  the  flow. 

A  map  (PI.  VI)  of  the  river  in  the  vicinity  of  Chamois  Bank-head. 

Four  photographic  views  (Pis.  II  to  V)  of  some  of  the  works. 

Operations  comprised  revetment,  dike,  abatis,  and  hurdle  construction,  involved 
in  a  scheme  of  rectification  opposite  Jefferson  City,  Mo.;  revetment  repairs  on 
Chamois  reach;  construction  of  new  plant;  care  and  repair  of  plant  at  the  Gascon- 
ade boat  and  supply  yard,  and  surveymg. 

WOBKS  OPPOSITE  JKF7KB80N  CITT,  KO. 
[Bee  acoompanTlxig  map  (PL  I).] 

The  work  was  done  in  accordance  with  approved  plans  under  an  allotment  of 
$16,000  from  the  appropriation  for  improving  the  Missouri  River  in  the  sundry  civil 
act  of  March  3,  1899. 

The  total  expenditure  was  $15,822.02,  as  shown  in  detail  in  the  Appendix, 
Exhibit  A. 

Project — ^The  following  is  a  copy  of  the  project  approved  by  the  Chief  oi  Engineers 
under  date  of  July  27,  1899:  "Tne  act  requires  that  the  money  be  expended  to  com- 
pel the  river  to  the  right  shore  at  Jefferson  City,  so  as  to  cut  out  the  existing  shore 
oar  in  the  bay  below  the  bridge.  The  amount  of  funds  available  is  not  sufficient  to 
fully  accomplish  that  end,  but  as  a  necessary  preliminarv  step,  it  is  proposed  to 
expend  the  money  in  the  construction  of  some  works  (indicated  on  the  map)  that 
will  close  the  chute  to  the  north  of  the  towhead,  which  lies  opposite  Jefferson  City, 
and  cause  deposits  which  will  advance  the  line  of  the  shore  bar  above  well  out  to  the 
original  approved  line  of  rectification." 

Later  on,  in  October,  1899,  you  verbally  authorized  the  construction  of  a  line  of 

abattis  and  hurdle  work  across  the  hish- water  chute  at  the  end  of  the  old  pile  Dike  E. 

Active  operations  were  commencea  August  24  and  practically  completed  October 

24,  though  the  screening  on  abatis  No.  1  was  adjusted  and  reenforced  to  bring  it  back 

to  grade  after  a  slight  settlement  in  November. 

Abatis  and  hurdle  constnuHon. — The  abatis  work  was  built  under  the  standard 
specifications,  each  structure  beine  made  continuous  throughout  its  length. 

The  working  plans  of  an  abatis  were  published  in  my  annual  report  for  1898 
(Fl.  IX^.  The  accompanying  photographic  view  (PL  Y)  shows  the  method  em- 
ploved  m  building  a  continuous  abatis  over  water. 
The  total  length  of  abatis  constructed  was  3,080.6  feet,  distributed  as  follows: 
Abatis  No.  1, — Length,  260  feet;  ffrade  line  through  top  of  screening  poles  sloped 
uniformly  from  2  feet  above  S.  H.  W.  at  shore  end  to  2  feet  above  S.  L.  W.  at  stream 
end.  Commenced  October  7,  completed  October  17.  Screening  reenforced  and  raised 
to  grade  after  settlement  November  6  to  10. 

Abatis  No.  f . — Length,  647  feet;  grade  was  carried  out  level  at  2  feet  above  S.  H.  W. 
from  shore  end  145  feet  and  there  dropped  uniformly  to  2  feet  above  S.  L.  W.  at 
stream  end.    Commenced  September  30,  completed  October  22. 

Abatis  No.  S. — Length,  1,026.6  feet,  line  of  work  carried  out  normal  to  flow  to  point 
650  feet  from  shore  and  there  bent  downstream,  making  an  angle  of  152°  55^;  grade 
sloped  uniformly  irova  2  feet  above  S.  H.  W.  at  shore  end  to  6  feet  above  S.  L.  W. 
650  feet  out,  and  there  dropped  uniformly  to  2  feet  above  at  stream  end.  Commenced 
September  26,  completed  October  12. 

Abniis  No.  4f  across  chute. — Length,  1,122  feet;  built  to  level  grade  2  feet  above 
8.  H.  W.  Lower  end  of  abatis  re^  on  towhead  revetment  100  feet  above  the  chute 
end  of  that  work  and  crosses  the  chute  on  line  bearing  N.  45°  40^  W.  Commenced 
September  14,  completed  September  27. 

Abatis  and  Hurdle  E. — Length,  359.3  feet;  composed  of  125  linear  feet  of  abatis, 
coDnected  with  the  stream  end  of  old  pile  Dike  £  at  one  end  by  93  linear  feet  of 
hurdle  and  with  the  hij^h  ground  at  the  other  by  141.3  linear  feet  of  hurdle.  The 
hurdle  work  consists  of  three  rows  of  posts,  4  to  6  inches  diameter,  driven  to  an 
average  penetration  of  5  feet,  the  rows  spaced  8  feet  and  the  posts  5  feet;  the  uppnr 
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two  rowB  are  dropped  braced  and  the  lower  two  wattled.  A  brash  floor  wae  Ud 
throughout  to  provide  againat  scour.  Both  abatis  and  hurdles  were  built  to  a  k\d 
srade  2  feet  above  S.  H.  W. ;  new  curtain,  to  the  same  grade,  was  attached  to  Dike£ 
Commenced  October  10,  completed  October  14. 

The  average  cost  of  abatis  was  $1.60  per  linear  foot;  of  hurdle,  $0.65  p^  linear  fool 
(See  Appenaiz,  Exhibit  B. ) 

DUte  congtmction, — It  was  deemed  essential  that  at  least  one  of  the  structures  of  tbe 
system  for  the  proposed  rectification  should  be  of  more  substantial  form  than  abatk 
which  is  regarded  as  a  temporary  expedient,  to  be  used  as  an  auxiliary  rather  this 
a  principal  work,  and  in  positions  not  fully  exposed.  The  third  member  of  thesp- 
tem  was  therefore  made  a  pile  dike  (Dike  F),  and  built  under  standard  dike  speoS- 
cations  with  10-foot  spacing,  as  follows:  From  the  shore  out,  204  feet,  of  one-rov 
work;  then  for  102  feet,  two  rows,  and  the  outer  495  feet,  three-row  work;  in  all,  &C^ 
linear  feet  of  dike.  The  grade  of  the  dike  slopes  from  1  foot  above  8.  H.  W.  at  tbs 
shore  to  8.  H.  W.  306  feet  out,  and  thence  to  tne  stream  end  slopes  to  4.5  feet  abofi 
8.  L.  W.  The  work  was  accomplished  between  August  24  and  October  1.  It  (xA 
$5,385.79,  or  an  average  of  $6,724  per  linear  foot  The  details  of  cost  and  quantitis 
of  materials  expended  are  given  in  the  Appendix,  Exhibit  0. . 

Revetmmi  conMruction, — ^The  construction  of  the  revetment  provided  for  in  tbe 
project  for  the  fixation  of  the  head  of  the  towhead  was  commenced  September  9  ao: 
completed  October  21.  Six  hundred  and  fifty-one  linear  feet  of  practically  standftri 
revetment  were  constructed. 

The  mattress,  59,454  s()uare  feet  in  area,  was  woven  in  place  in  one  piece  on  & 
dry  shore  bar,  after  clearing  away  the  driftwood  and  smoothing  down  some  irr^^lIl^ 
ities  in  surface.  The  general  level  of  the  bar  covered  by  the  mattress  was  approsi> 
mately  6J  feet  above  S.  L.  W. 

The  grading  for  upper  bank  protection  was  done  with  plow  and  scrapers  after  4$ 
mattress  had  been  made.  The  total  cost  of  the  revetment  was  $3,681.51,  or  $5.6s 
per  linear  foot  Elements  of  work  and  cost  are  shown  in  item  in  the  Appendix 
Exhibit  D. 

Procuring  conMruction  maieriaU. — ^The  brush  and  poles  used  on  this  work — 744  com 
of  the  former  and  262.5  cords  of  the  latter — were  procured  in  the  immediate  vicinfir. 
by  hired  labor,  at  an  average  cost,  delivered  on  the  work,  of  $1.65  per  cord  of  brui 
and  $3.38  per  cord  of  poles.  Of  the  stone  used,  1,386.84  cubic  yards  were  fumishrf 
under  informal  contract  at  $1.28  per  cubic  yard,  delivered  on  baiiges  at  JefTemn 
City,  and  198.55  cubic  yards  from  storage  pile,  previouflly  acquired  at  mouth  ci 
Moreau  River.  The  cotton  wood  lumber,  aggregating  43,098  feet  B.  M.,  used  k 
abatis  construction  was  furnished  under  informal  contract  at  $13  per  1,000  feet  B.  M, 
on  barges,  47  miles  below  the  work.  The  long-leaved  pine  piling  and  bracing  lun- 
ber,  u^  in  dike  construction,  was  taken  from  stock  on  hand  at  Gasconade  yaM 
The  thre<^eighths  inch  galvanized  strand  and  nails  were  furnished  under  informil 
contract  The  bolts  and  strand  clips  were  furnished  in  part  from  stock  and  by  biref 
lal>or,  at  the  Gasconade  boatyard. 

Tov'boat  and  other  plant  service. — ^The  towboat  service  was  performed  by  the  U.  & 
tender  Sabrina,  She  was  actively  engaged  on  the  work  sixty-six  days.  The  onlj 
other  hulls  used  were  as  follows:  A  64-foot  baive  used  in  constructing  and  launchiiu 
abatis,  over  water,  a  pile  driver  and  mattress  boat,  used  in  construction  of  Dike  f, 
and  two  cross  boats  and  three  100-foot  barges,  as  carriers  of  materials. 

Effeds  of  work  and  present  conditions. — ^The  accompanying  maps  and  cross  sections 
of  nver  (PI.  I)  show  that  the  left-shore  bar  has  been  materially  raised  by  depoat 
and  advanced  well  out  to  the  approved  line  of  rectification.  The  chute  has  not  beeo 
entirely  closed,  though  it  has  been  reduced  to  such  an  extent  that  the  flow  through 
it,  even  at  flood  stages,  would  have  little  effect  upon  the  local  regimen  of  the  river. 

Aliatis  No.  4  has  been  damaged  to  some  extent  by  drift  and  the  loss,  due  to 
scour,  of  some  of  its  anchorage.  A  section  of  it  near  the  towhead,  about  225  feet  in 
length,  is  breached  in  several  places  and  requires  renewal. 

The  other  works  are  intact,  out  it  is  hardl}^  to  be  expected  that  abatis  No.  1  will 
much  lonjjer  withstand  the  strong  and  persistent  attack  to  which  it  is  subjected. 
The  situation  calls  for  a  pile  dike  there,  of  standard  three-row  work,  or,  what  would 
be  better  still,  the  masking  of  the  bay  in  the  right  shore  above  the  bridTO.  The 
latter  would  not  only  afforcf  relief  to  the  works  opposite  Jefferson  City,  but  do  much 
toward  the  accomplishment  of  the  desired  shifting  of  the  channel  toward  the  Jeffer- 
son City  pide,  ana,  incidentally,  secure  a  much  needed  improvement  in  the  condi- 
tions of' the  flow,  affecting  navigation  through  the  draw  spans  of  the  Jefferson  City 
bridge. 

NBW  JUNCTION  OF  OSAOB  AND    MISSOURI  RIVBRS. 


Since  the  cessation  of  the  work  in  the  cut  through  Osage  Point,  February  25, 
the  relative  stages  of  the  two  rivers,  when  in  floc^,  have  been  such  that  there  was 
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little  flow  throQfrh  the  cnt    In  fact,  the  bottom  of  the  cut  has  been  raised  by  deposit 
to  a  general  level,  about  9.5  feet  above  8.  L.  W.,  and  ia  overgrown  with  weeds. 

CHAMOIS  REACH. 

RevetmerU  repaxn. — A  section,  760  feet  in  length,  of  upper  bank  work  of  the  Oho- 
znois  revetment  having  become  partially  denuded  of  its  stone  paving,  authority  was 
verbally  given  on  the  2d  of  November  to  reenforce  and  r^rade  it  where  necessary. 
The  section  of  work  referred  to  lies  between  8,590  and  9,3So  feet  below  the  head  of 
the  Chamois  revetment.  At  the  time  the  revetment  was  built,  in  June,  1895,  a 
shore  bar  tliat  was  dry  at  8.  L.  W.,  and  of  greater  width  than  the  mattress,  extended 
along  its  front,  so  that  the  mattress  in  its  first  position  was  entirely  above  8.  L.  W. 
Subsequently  the  bar  was  scoured  out  and,  at  the  time  these  repairs  were  made,  the 
outer  selvase  of  mattress  rested  on  the  bottom  at  20  to  36  feet  below  8.  L.  W.  In 
following  tne  scour  the  mattress  was  severely  strained.  In  bending  over  the  sharp 
knuckle  at  the  surface,  formed  by  the  slowly  receding  foreshore,  the  meshes  of  the 
mattress  were  opened  somewhat  and  much  of  the  paving  stone  rolled  down  on  the 
subaqueous  mattress.  Deteriorated  by  age  and  thus  exposed,  the  upper  mattress 
could  not  be  relied  upon. 

Work  was  commenced  November  8  and  completed  December  8.  The  length  of 
upper  bank  repaved  was  760  feet,  of  which  200  linear  feet  were  regraded.  The  total 
expenditure  ot  stone  was  772  cubic  yards.  The  cost  of  the  work  was  $748.38,  as 
shown  in  Appendix  E.  The  stone  used  was  procured  by  hired  labor  from  a  quarry 
in  the  right  bluff  at  Chamois  and  wagoned  to  point  of  expenditure.  Before  suspena- 
ing  operations  1,089  cubic  yards  of  stone  were  taken  from  the  same  quarry  and 
stored  on  the  revetment  {ust  below  the  repaired  work  for  emergency  use.  The  cost 
of  this  stone,  in  storage  piles,  was  86  cents  per  cubic  yard. 

Chcanois  bimkhead  (PL  VI). — ^This  structure,  built  in  the  spring  of  1897,  received  no 
attention  in  the  way  of  repairs  or  maintenance  during  the  year.  It  appears  to  be  in 
excellent  condition.  There  has  been  practically  no  caving  of  the  bank  above  it  for 
a  distance  of  3.600  feet,  to  foot  of  the  Chamois  revetment,  and  no  caving  below 
the  bank  head  for  a  distance  of  1,200  feet,  although  the  stretehes  of  bank  referred  to 
are  otherwise  unprotected,  and  for  most  of  the  time,  the  main  volume  of  the  flow  has 
passed  in  front  of  the  bankhead. 

OASOONADB  BOAT  AND  SUFPLT  TABD. 

A  force  commensurate  with  the  varying  requirements  of  the  service  was  ke^ 
employed  in  the  boat  and  supply  yard  throughout  the  year.  To  a  large  extent  it 
was  made  the  outfitting,  repair,  and  supj^ly  point  for  all  the  works.  The  new  barges 
authorized  in  the  previous  year  were  built  on  the  yard  ways;  most  of  the  important 
plant  repairs  were  made  there;  all  of  the  floating  plant,  tools,  and  supplies  not  out 
on  detached  works  were  cared  for  there;  lai^  quantities  of  dike  bolts,  cable  clips, 
and  other  fostenings,  special  tools  and  devices,  were  manufactured  for  use  on  detached 
works. 

New  plant, — The  construction  of  the  twelve  new  100-f(^ot  barges  was  heavily  handi- 
capped by  the  failure  on  the  part  of  the  contractors  to  make  deliveries  of  the  oak 
and  fir  lumber  in  quantity  and  assortment  of  sizes  as  required.  It  was  confidently 
expected  that  some,  if  not  the  majority,  of  the  barges  would  be  completed  in  time  for 
use  on  the  fall  work.  But  deliveries  dragged  so  that  all  measures  for  economic  work 
were  defeated,  and  finally  the  funds  were  exhausted  and  it  became  necessary  to  sus- 

Send  operations  on  February  22  with  the  work  in  an  unfinished  condition.  The 
rat  consignment  of  fir  lumber,  four  carloads,  arrived  at  the  yard  on  July  27;  the  last 
one  reached  there  Novemb^  24.  The  intermediate  shipments  were  made  at  irr^:u- 
lar  intervals  and  with  utter  disregard  of  the  requirements  of  the  work  as  to  assort- 
ment of  sizes.  Because  of  these  conditions  it  was  the  13th  of  October  before  a  full 
bill  of  lumber  necessary  for  two  baizes  was  received.  The  deliveries  of  oak  lumber 
were  more  unsatisfactory  than  those  of  the  fir.  The  bill  was  still  incomplete  when 
work  was  suspended,  and  the  order  for  the  balance  rescinded.  Two  baiiges  were 
completed  and  launched — ^the  first  one  on  October  25,  the  second  five  days  later. 
The  other  ten  barges  were  in  various  stages  of  completion,  two  of  them  requiring 
only  to  be  calked  and  two  others  but  little  additional  work  to  bring  them  to  comple- 
tion. By  your  direction  work  was  resumed  with  a  small  force  on  June  26  and  is  still 
in  progress.  The  status  of  work  on  the  ten  barges  at  the  close  of  the  year,  expressed 
in  percentages,  begin  as  follows:  Bai^ge  C,  84  per  cent,  Baiige  D,  63  per  cent,  Barge  E, 
62  per  cent.  Barge  F,  63  per  cent,  Barge  G,  68  per  cent,  Barge  H,  85  per  cent,  Barge 
I,  71  per  cent,  EUirge  E,  68  per  cent^  Barge  L,  84  per  cent,  and  Barge  M,  85  per  cent 
towanl  completion. 

The  total  expenditure  on  accotmt  of  the  new  barges  was  $30,390.30,  of  which 
12,730.69  was  expended  during  the  previous  fiscal  year,  as  shown  in  the  appendix. 
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Exhibit  F.  ThiB  amoont  was  chained  off  as  follows:  To  the  allotment  for  new  piis, 
$18,000;  to  the  allotment  for  Pelican  Bend,  $12,102.96,  and  to  First  Reach,  $2^714. 
The  estimated  cost  of  completing  the  bai^gee  is  $3,500,  which  would  make  the  tal 
average  cost  of  each  barge  $2,824.19. 

Repair  of  plant, — During  the  vear  the  following  pieces  were  repaired  at  the  ?8d: 
The  steam  tenders  Mdugma  and  Ardhusa,  the  naphtha  launch  Enquirer,  three  k^re 
quarter  boats,  hydraulic  grading  boat  No.  7,  three  mattress  boats,  two  100-foot  laref, 
and  one  64-foot  barge.  All  the  repairs  were  comparatively  light,  only  sach  ^;i 
being  done  as  was  deemed  necessary  to  meet  the  demands  of  the  season's  service. 

In  July,  from  the  9th  to  the  14th,  all  of  the  plant  and  construction  materials  Rz^i 
at  Osage  Point  and  in  the  old  supply  yard  at  Bonnots  Mill  were  removed  and  Ft.'-d 
in  the  yard  at  Gasconade.  The  total  cost  of  the  work,  including  the  services  of  te 
tender  ArethiLsa  for  seven  days,  was  $574.13. 

On  November  26  the  condemned  steamer  Oolden  OaU,  which  had  been  sold  S^ 
tember  25,  was  launched  and  turned  over  to  her  owner. 

On  May  30  the  unserviceable  property  which  had  accumulated  since  the  prevlis 
inspection  in  May,  1899,  was  inspected  and  condemned  by  CoL  J.  W.  Barlow,  Ccse 
of  Engineers. 

SUBYEYS. 

Durinff  the  year  the  following  surveys  were  made  in  addition  to  the  usual  wonif 
that  kind  involved  in  construction: 

October  14  to  19,  hydrographic  survey  of  approaches  to  Chamois  bankhead. 

In  November  a  shore^line  survej^  and  some  partial  cross  sections  of  the  river  me 
made  in  the  vicinity  of  the  break  m  the  revetment  at  the  head  of  Murrays  Bend. 

In  the  same  month  a  hydrographic  survey  of  the  river  was  made  in  the  vieinitr^ 
Jefferson  City,  with  a  view  of  locating  the  new  improvement  works  there  and  stor- 
ing their  effects  on  the  conditions  of  now.  There  was  also  a  partial  survey  mad*  3 
the  same  month  of  the  right  bank  in  the  vicinity  of  Dike  33  C,  to  show  the  exteci 
bank  caving  there  since  the  loss  of  Dike  33  B. 

In  May  cross  sections  of  the  river  at  Jefferson  City  were  again  sounded  to  ascena 
the  effects  of  the  new  works  of  rectification. 

On  June  14  a  shore-line  survey  of  the  right  bank  was  made  from  the  focrf 
Chamois  revetment  to  the  Chamois  bankhead,  in  order  to  determine  to  what  extt. 
if  any,  the  bank  had  receded. 

SPECIAL  XZAMINATIONB  A3XD  BEFORTB. 

In  compliance  with  instructions  contained  in  your  letter,  dated  February  17,  spo . 
examinations  were  made  June  12  and  13  by  iUsistant  Engineer  R.  A.  Crawfonl 
some  dikes  built  by  resident  landowners  in  the  localities  of  Bates  Bend,  Bemheiiii 
Mo.,  Marthasville  Bend,  and  below  Washington,  Mo.    His  reports  in  the  matter  w> 
forwarded  to  vou  June  25.    It  appears  that  in  no  case  was  permission  for  the  a 
struction  of  these  dikes  obtainea  from  the  Secretary  of  War,  as  provided  for  in  =e 
tion  9  of  the  river  and  harbor  act,  approved  March  3,  1899.    With  the  exception 
those  at  Bemheimer,  Mo.,  none  of  tnese  structures  is  close  to  or  materially  afa' 
the  channel  of  the  river.    The  object  in  view  appears  to  have  been  the  prot^ti: 
rather  than  the  reclamation  of  land.    The  dikes  at  Bemheimer,  three  in  number,  a: 
at  the  head  of  Jaegers  Bend,  in  the  direct  line  of  flow  of  the  river.    They  are  so  shor 
however,  that  the  channel  is  not  materially  deflected  by  them,  and,  as  the  range  • 
line  of  approach  is  limited  by  the  bluff  shore,  it  is  thought  that  no  bad  results  otbc 
than  the  subversion  of  the  law  will  obtain. 

DAMAGES  TO  WOBXS. 

The  following  is  a  complete  list  of  works  on  Gasconade  Division  now  in  a  damasf* 
condition:  Murrays  Bend  revetment,  Dike  D,  obatiB  No.  4  (above  mentioned),  Dik" 
P,  1,  2,  S,  17.  18,  19  A,  19  B,  23,  sheer  dike  above  29  A,  Dikes  99  C,  32,  33  B  entir. 
destroyed,  SS  C,  35,  XX  A,  XXII  A,  XI  A,  XI B,  XXVIII  A,  hurdle  at  shore  en 
of  upper  abatis  above  Hardins  Island,  Dikes  //,  VIII,  XV,  XXIII,  XXXll,  an 
XXXIV,  those  in  italics  having  been  added  during  the  current  year. 

Of  the  others,  the  following  dikes  appear  to  be  in  much  the  same  condition  s( 
when  first  damaged,  except  that  each  has  been  shortened  or  the  breach  in  it  widenei 
somewhat:  Dikes  P.  1,  2, 17, 19  A,  19  B,  23,  sheer  dike  above  29  A,  Dikes  32, 35,  XX  k 
XXII  A,  hurdle  at  shore  end  of  upper  abatis  above  Hardins  Island,  Dikes  XXII 
and  XXXIV. 

Murray's  Bend  revetment, — The  break  in  this  work,  referred  to  in  my  last  annual 
report,  has  continued  to  increase.  When  last  examined,  June  11,  about  425  linear 
feet  of  the  revetment,  from  the  old  mouth  of  Cedar  Creek  down,  had  been  completely 
destroyed.  The  main  flow  of  the  river  impinges  against  the  bank  there  with  great 
force,  and  it  has  receded  to  such  an  extent  that  a  prominent  shoulder  has  foni^  fit 
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tlie  head  Qf  the  work,  making  fuilher  destraction  of  the  revetment  certain  and  rapid. 
Tlie  upper  bank  work  of  this  revetment  was  originally  considerably  lighter  than  the 

f  resent  practice,  and  since  it  was  built,  in  1892,  has  been  denuded  more  or  less  all  along. 
n  places,  aggregating  about  600  linear  feet,  slight  settlements  have  occurred.  The 
'l>an^  is  composed  of  very  light  sand,,  and  failure  on  an  extensive  Bcale  will  surely  fol- 
low unless  the  upper  bank  be  reenforced.  A  covering  of  spawls,  about  1  cubic  yard 
per  linear  foot,  placed  between  contours  10  feet  above  and  3  feet  below  S.  L.  W.,  is 
recommended. 

Dike  D  ( opposite  Jefferson  (My^  Mo, ) . — ^The  upper  wales  on  four  bents  near  the  stream 
end  of  this  dike  have  been  broken  by  the  weight  of  drijft  on  top  of  the  structure. 

Dike  S  {left  hank  below  mouth  of  Moreau  River)^ — ^The  outer  end  of  this  dike  was 
uncovered  by  erosion  due  to  the  flow  through  the  break  in  Dike  No.  1,  and  the  short- 
ening of  the  intermediate  Dike  No.  2.  The  structure  was  in  such  an  advanced  stage 
of  decay  that  it  offered  little  resistance  to  the  destructive  forces  of  the  river.  About 
four  bents  at  the  stream  end  of  the  dike  have  been  destroyed.  It  is  not  known  when 
the  damage  occuned. 

Dike  18. — When  examined  on  June  11  the  lower  pile  and  bracing  of  the  stream  end 
"bent  of  the  dike  were  missing. 

Dike  £9  C. — ^The  stream  end  bent  of  this  structure  is  missing. 
Dike  SSC— The  loss  of  Dike  33  B  exposed  Dike  33  C  to  a  violent  attack.  The  old 
accretions  above  it  rapidly  receded  in  the  form  of  a  short  bend,  the  dike  at  the  lower 
end  of  the  bend  being  uncovered  as  the  line  of  accretions  receded.  The  outside  reef 
closely  followed,  producing  conditions  under  which  the  extent  of  scour,  within  ordi- 
nary limits,  was  only  dependent  upon  the  resistance  offered  by  the  dike.  When 
examined  June  1 1  tne  outer  420  feet  of  the  structure  had  been  destroyed,  leaving 
>)ut  280  feet  of  dike  standing. 

Dikes  XI A  and  XI B  ( Chamois  Reach) . — The  outer  ends  of  both  of  these  structures 
have  been  damaged  somewhat;  the  head  clusters  and  two  outer  bents  are  missing  in 
XI  A,  and  the  head  clusters  and  stream-end  bent  in  XI B.  The  curtain  in  the  outer 
ten  bents  of  the  latter  structure  is  also  missing. 

Dik^  XX  VIII A^  ( Chamois  Reaxih) . — The  trail  and  twenty-seven  bents  of  the  outer 
end  of  this  dike  were  scoured  out  and  carried  away  some  time  in  July. 

Dike  II  {opposite  Little  Tavern  Creek) . — This  structure  was  breached  in  two  places 
during  July  by  scour  due  to  longitudinal  flow  along  its  upper  row.  The  inshore 
breach  is  aoout  100  feet  in  length,  beginning  at  a  point  375  feet  inshore  from  stream 
end  of  the  dike.  The  dike  was  breached  here  from  the  same  cause  in  December, 
1895,  and  repaired  in  the  following  spring.  The  outer  breach  is  about  100  feet  long, 
just  inshore  from  the  trail.  The  latter  is  standing.  Some  of  the  top  diagonal  braces 
on  the  dike  between  the  two  breaches  are  missmg.  It  is  very  much  exposed  and 
until  protected  by  some  works  above  can  hardly  be  expected  to  withstand  tne  attacks 
to  which  it  is  subjected. 

Dikes  VIII and  XV. — The  outer  ends  of  these  dikes  are  thought  to  have  been 
recently  damaged,  but  to  what  extent  was  not  ascertained  on  account  of  the  high 
stage  01  river.  The  breaches  in  the  shore-bar  extension  work  of  Dike  VIII,  recently 
reported,  appear  not  to  have  changed. 

Dike  XXIII  {south  hank  of  Ileckmanns  Island). — Again  this  structure  has  been 
breached,  this  time,  so  far  as  is  known,  due  to  the  severity  of  the  attack  of  the  river. 
In  low  stages  the  flow  is  directed  against  the  dike  by  the  shoulder  in  the  main  right 
bank  below  Baily  Creek.  In  flood  stages  the  flow  in  the  chute  to  the  south  of 
Millers  Island  tends  to  produce  the  same  effect.  The  breach  is  about  110  feet  long, 
extending  inshore  from  a  point  434  feet  from  the  stream  end  of  the  dike.  It  is  in  the 
new  work  with  which  a  breach  in  the  dike  was  repaired  last  year. 
Very  respectfully,  your  obedient  servant, 

S.  Watbbs  Fox,  Diansion  Engineer. 
lieut.  Col.  Amos  Sticknet, 

Corps  of  Engineers^  U.  S.  A., 

President  Missouri  River  Commission. 
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Exhibit  A. 

Clast^fd  dalemerU  of  money  expenditures  under  allcimenif  for  work  on  Gasconade  Dirv^ 

during  the  fiscal  year  ending  June  SO^  1900. 


CUaBiilcatlon. 


Fint 
reach, 
act  of 

1898. 


Fir-t 
rt'ach. 
act  of 

IbM. 


Actnnl  oxpcnrtlturo  <m  account  of  con- 
st riution  work  for  lalH>r  and  xnate- 
rlala t2.668.ll 

Towboat  penrice  while  directly  en- 
gaged In  oonfltniction  99.67 


Total. 


ICO.  86 


2,767.78 


62.85 


New 

plant, 

river  and 

harbor 

act  of 

1899. 


91.098. 96 


1.698.96 


All  other  plant  service.  infln-Hne  re-  " 
pairs,  watching,  and  nioviiiK'  from 
place  to  place 2,  RW.  79 

Aaministration  charges,  JelTerMon  City 
ofBceand  field 1.3i(>.70 


1.578.89 
825.31 


75.35 


New 

plant, 

sundry 

civil  act 

of  1899. 


812,516.07 


12,515.07 


932.76 


All  other  chargea: 

New  plant 

Surveys 


12.75 
888.76 


At  JeOer- 

Bon  City, 

Mo. 


til,  545. 71 
1,465.05 


T«i 


18,010.76 


1,5*.: 


a,W4 . 


1,062.00 
1,501.67 


8.60 


Total 

Grand  total 


401.61 


3.60 


14.25 


14.25 


121.65 
126.04 


51'' 


247.69       dt«" 


7,IU.78  I  2,460.65  i  1,7G9.31  I  18,462.08     15.822.62     4D.u 


aAbout  74  per  cent  '^f  prand  total  expenditure.^, 
c  About  11  per  cent  of  Ki^^nd  total  expenditures. 


5  About  13  per  cent  of  grand  total  expeD<):r? 
d  About  2  per  cent  of  grand  total  expenditir 


Exhibit  B. 

Elements  of  work  and  cost  in  detail  of  af>atfs  jf,  ;?,  5,  4y  and  Ey  S, 080.6  Ivnearftei,  >' 
hurdUy  E,  ffi^-S  linear  feety  Jefferson  City  Meachj  constructed  during  September,  Octy 
and  November y  18y9, 


Cla.ssifl('ation. 


Cost  in 
item. 


Abatis  constniction: 

43,01)8  fuel  B.  M.  Cottonwood  luniWor. . 

83  cords  brush , 

221  cords  poles 

805  cubic  yards  stone , 

5,870  pounds  f-inch  strand 

4,528  pounds  nails  and  spikes  a 

8,066  pounds  screw  bolts 

1,024  linear  feet  pine  piling  5 

45  linear  feet  cotton  wood  piling  & 

150  bushels  coal 

Labor  as  follows: 

Framing 

Curtaining 

Ballast!  ng 

Anchoring 

All  other  items  incidental  to  construction 


Total  cost  of  abatis  construction,  at  81.60  per  linen r  foot. 
Hurdle  construction: 

16  cords  brush 

4  cords  poles 

26  pounds  nails 

Labor 


r76.07 

54.41 

747.54 

534.86 

463.07 

114.80 

156.89 

165.89 

.S.60 

16.16 

487.42 
671.09 
70.33 
192.97 
168.16 


Total  cost  of  hurdle  construction,  at  80.6566  per  linear  f(K)t 
Grand  total  cost  of  abatis  and  hurdle  work 


TOtA 


a  From  stock  on  hand,  paid  for  by  first  reach. 

5  2,914  pounds  spikes  from  stock  on  hand,  paid  for  by  first  reach. 
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Exhibit  C. 

IXemerUa  ofioorh  and  oo9t  in  detail  of  Dike  F,  Jefferson  City  Reachf  constructed  during 

August,  September,  and  October,  1899. 


ClAflsifl  cation. 


21  piling  as  follows: 

Cypress,  6  a linear  feet. . 

Cottonwood,  2  a do 

Pine,  213a do 

Vales  and  braces,  long-leaf  yellow  pine  b feet  B.  M. . 

ilone  delivered  on  work cubic  yards.. 

Sruah  and  poles  delivered  on  work cords. . 

riiree-«ighths-inch  strand,  mooring  and  lashing  foot  mtUtrcKS pounds. . 

Phree- fourths-inch  strand,  bracing do 

Bolts,  washers,  apikes,  etc do 

3able  clips 

Labor  as  follows: 

Pile  driving 

Weaving  and  sinking 

Bracing 

Curtaining 

(>oaI,  oils,  waste,  etc 

Steamboat  service: 

Towing  all  supplies,  etc.,  construction  materials,  except  stone  and  brush, 

moving  construction  parties  and  their  plant 

All  other  items  incidental  to  construction 


Total  cost. 


Quantity. 


240 

98 

7,232 

-19,217 

305 

835.5 
1,560 
4,000 
8,291 

374 


OOflt 


919.20 

11.30 

1,171.58 

195.85 

543.86 

618.10 

87.52 

100.00 

146. 17 

18.95 

399.77 

514.55 

415.25 

48.20 

46.77 


418.20 
636.02 


5,385.79 


a  From  stock  on  hand,  paid  for  by  First  Reach. 

b  7,818  feet  B.  M.  of  these  amounts  was  rec>'»vc're(l  lumber,  for  which  there  wiisno  first  cost  included 
in  this  exhibit.    The  remainder  is  from  stock  on  hand  paid  for  by  First  Reach. 

Exhibit  I). 

EJeinerUs  of  work  and  cost  in  detail  of  651  linear  feet  of  revetment^  Jefferson  (My  Beack, 

constructed  during  September  and  October,  1899, 


Clas.sifieation. 


Grading  bank,  609  linear  feet,  containing  2,819  cubic  yards  of  earth: 

Labor,  at  SO.  1242  per  cubic  yard 

ConHtruction  and  anchorage  of  mattress,  651  linear  feet,  or  59,454  square  feet: 
Brush,  397  cords. 


Three-eighths-inch  strand,  4,724  pounds. 
Pine  piling,  144  linear  feet  (aeadmen).. 

Cable  clips,  222  pounds 

Labor  and  subsistence 


Total  cost,  at  t2.184  per  linear  foot 

Ballasting  mattress  and  bank,  975  cubic  yards: 

Stone,  975.39  cubic  yards  a 

Labor 


Total  cost,  at  12.022  per  cubic  yard 

Grand  total  cost  of  651  linear  feet  of  revetment,  at  85.655  per  linear  foot. 


Coj't  in 
item. 


S654.58 

265.02 

16.20 

17.43 

468.25 


1,708.88 
263.17 


Total. 


9288.03 


1,421.43 


1,972.05 


8,68L51 


a  198.66  cubic  yards  were  from  supply  on  hand,  paid  for  by  First  Reach. 

Exhibit  E. 

Elements  of  work  and  cost  in  detail  of  repairs  to  revetment  in  Chamois  Bend  during  Novemr 

her  and  December,  1899, 


Classiflcation. 


Cost in 
item. 


Total. 


Regrading  bank,  200  linear  feet: 

Labor 

Repairs  to  revetment,  760  linear  feet: 

Stone,  772  cubic  yards 

Cable  clips,  22.5  pounds 

Labor 


986.00 


9669.94 

1.13 

183.98 


Total  cost  of  repsiiB. 
All  other  charges 


705.05 
7.83 


Grand  total  cost  of  repairs 


748.88 
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Exhibit  F. 

EjcpendUure  on  account  of  plant  during  JUoal  year  endiny  June  30^  19ffO. 


Labor. 

Subfllstp 
ence. 

Soppliefl. 

MateiiAlft. 

7  *fc 

Care  of  plant,  wBtchins: 

OiutronAide  divisioD .......•■■••.. 

93. 184.  M 

6,076.81 

2,208.28 

19.81 

U6.64 

201.61 

110.87 

66.96 

9746.96 

1,417.61 

806.17 

7.88 

49.17 

78.78 
41.89 
17.20 

864.66 

872.18 

118.48 

1.17 

16.13 

.48 
6.78 

1 
9S6.76     >     * 

Tjv^aI  wnrk«  ht'Iow  KAniiAJi  C^ltv     

1'.  * 

Omaha  dlvipi^n - T»rr 

Pulling  out  (1  hull).  GAMH>nade  division 

LAuncntnf  (6  hull:)),  local  worlu  below  KanitaM 

(*ity         7. 

1« 

CIcaninir,  sortlnjir.  and  storing: 

Ganconade  divLHidn 

lioral  works  b^low  KanwMi  Olty 

4.41 

*    M 

Omftha  di  vlidon - 

m 

Total 

11.972.46 

2.666.10 

668.68 

40.17  ]  r-t: 

Repaln  and  alterations: 
Yard  plants 

(iiun'onade  diviiiion 

426.88 

144.68 
1,684.62 
1,070.69 

123.09 
879.78 

106.22 

38.86 

862.46 

90.96 

28.82 
42.46 

196.  «1 

ao.o5 

fCt8.12 
529.56 

S2.06 
176.41 

1  •» 

Float inic  plnnt— 

OiL^oonade  di vi**i()n 

16.06 
262.61 

LM 

L<K'al  worlcN  beluw  Kunitas  City 

t'.^i 

Oiimha  division 

i.-.:o 

Currrnt,  nuKH-llanwnis; 

Gtiv'oiiiidp  division 

"'**ii'22* 

i-e 

IxK'al  work*  below  Kan^a**  City 

eJi 

1 

Total , 

8,A28.69 

668.76 

280.79 

1,804.83 

6^r 

New  plant  eonstrncted : 

12  bargee, '2fi  by  UK)  fc»>t,  thrt-mt  of  oonitnio- 
tion  during  the  fiM'al  yoar  bving  a»  folio w«: 
Fir  lunibor 

6,273.00 

6.l-» 

h    -» 

InsiHM'tion  oi  flr  lumber 

436.00 

,«> 

Oak  lunibor 

1,161.48 

1.  fr** 

UnloadiiiK  and  handlinii'  lumber 

329.73 

158.89 

..•J 

Iron. snikes. and  c>thor  mattTials 

1,683.7b 

1  ,:i 

Makiiur  bolts  and  other  iron  flttiiiirs  .... 

277.66 
7.611.28 
1,037.00 

71.76 

1,901.33 

166.96 

^c 

Milling  lumber,  framing, and  setliuff  up. 
Administration 

436.92 

9,y*"* 

!,.•«» 

Traveling  exDennes.  teleflrrama.  etc 

39 

All  other  incidental  chanres 

244.86 

90.72 

ss; 



Total  expenditure  during  fiscal  year  on 
account  of  new  barges 

9,936.87 

66.90 

1.18 

2.889.66 

18.10 

.26 

486.92 

9,118.24 

16.31 

.24 

*27.-.^ 

Flye  caM»s,  drawing 

-1 

« 1 

Two  spanners 

.06 

T 

_^ 

Total 

9,990.40 

2,408.00 

486.97 

9,184.79 

27.:** 

New  plant  purchfisc<l: 
Gasconade  division- 
Rope,  manila 

^ 

Ho«e,  Mtoam 

5^ 

Tap>e«  and  saws 

.'fl 

Local  works  below  KansaH  City— 
Rnp4»^ manila   . 

•«iT 

Hof^,  Rteam  and  wat^r . . 

\ 

t 

Wheelbarrows,  shovels,  flies,  augers,  etc  . 

1 

1    • 

Rmnms  mnpn,  dilfbefl,  etO 

.•l5 

Omaha  division— 

R(>[>e,  manila 

&^ 

Hose,  steam 

a."  5 

Wheelbarrows,  shovels,  axes,  etc 

fc5 

Broom«»,  mop^i,  bmsheit,  et4! 

5.* 

y- 

Total 

1  viT* 

__^ 

Ifiscellaneous: 

Preparation  of  property  for  condemnation 
and  disposition  of  same 

226.44 
92.14 

147.62 
44.17 

8.69 
6.40 

16.49 

SWi 

Shifting  plant  on  ways 

It" 

Steamboat  service,  moving  plant- 
Gasconade  division 

ft5.' 

Local  works  below  Kansas  City 

7,2«* 

Omaha  division '. 

1 

6,31'- 

Total 

318.58 

«  191.69 

10.09 

16  49 

U.^J 

Grand  total 

26,118.08 

6,906.66 

1,296.68 

10,996.28 

6S.0M.r 

a  This  amount  is  estimated.  The  shipments  were  made  by  the  quartermaster  department,  fend  ^ 
tlement  of  freight  accounts  had  not  been  made  at  close  of  fiscal  year. 

h  During  the  previous  fiscal  year  92,730.69  had  been  expended  on  aoooant  of  nmr  bezgef,  maldsf  * 
total  during  both  final  yean  of  980,890.60. 
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Appendix  E. 

ann u ax/  rbpobt  on  local  works  below  kansas  citt,  mo.,  bt  mb.  s.  wateb8  fox, 

division  enqinebr. 

Missouri  River  Commission, 
Jefferson  OUyy  Mo.^  June  SO,  1900, 

CoiiONEL:  1  have  the  honor  to  sabmit  the  following  annual  report  for  the  fiscal 
year  ending  June  30, 1900,  of  operations  on  local  works  oelow  Kansas  City,  Mo.: 

Work  was  done  at  Randolph,  above  the  mouth  of  the  Little  Blue  River,  at  Lexing- 
ington,  at  Miami,  above  Glasgow,  in  Nigger  Bend,  above  Rocheport,  near  Hunts- 
dale,  and  in  Pelican  Bend.  It  comprised  the  construction  of  revetment  at  five  of  the 
pointe  named,  aggregating  11,971  linear  feet;  revetment  maintenance  above  Glasgow; 
the  construction  of  dikes  at  Lexington,  and  dike  repairs  above  the  mouth  of  Little 
Blue  Kiver  and  at  Miami,  aggregating  1,477.1  linear  feet  of  new  three-row  work;  the 
extension,  repair,  and  mamtenance  of  three  bankheads  above  Glasgow  and  one 
above  Rocheport;  surveying;  care  and  repair  of  plant,  and  miscellaneous  incidental 
work. 

The  total  expenditure  during  the  year  was  $145,216.83,  as  shown  in  the  appendix, 
Exhibit  A. 

The  following  illustrations  accompanv: 

Ten  maps  (Pis.  I  to  IV  A  and  V  to  li)  of  Missouri  River,  showing  the  location  and 
character  of  the  improvement  works  constructed  during  the  year  on  each  of  the 
reaches  excepting  at  Miami,  where  no  survey  was  made. 

Four  plans  (Fls.  X  to  XIII)  of  bank  heads  4  C,  6C,  6C,  and  1  D,  showing  pile 
work  with  which  each  of  these  structures  was  extended. 

Four  photographic  views  (Pis.  XIV  to  XVII),  showing  pile  extension  work  at 
Bankhead  4  C  in  process  of  construction  and  completed: 

Seven  photographic  views  (Pis.  XVIII  to  XXI V^)  of  revetments  constructed  during 
the  year. 

One  photographic  view  (PL  XXV) ,  winter  harbor  below  Musics  Ferry. 

AT  RANDOLPH. 
[See  accompanying  map  (PI.  I).] 

Project. — ^It  was  proposed  to  expend  the  sum  of  |12,000,  allotted  from  the  appro- 
priation for  improving  the  Missouri  River  from  its  mouth  to  Sioux  City,  Iowa,  in 
sundry  civil  act  of  March  3,  1899,  in  building  about  1,200  linear  feet  of  revetment  in 
front  of  the  town  of  Randolph. 

BevetmerU  corustrudion. — Notification  of  the  approval  of  project  was  received  under 
the  date  of  January  6,  1900,  but,  owing  principally  to  restrictions  imposed  by  the 
limited  floating  plant  available,  revetment  construction  was  not  commenced  until 
May  1. 

In  the  interim  most  of  the  working  plant  construction  materials  and  riupplies  were 
assembled  on  the  work. 

Between  the  1st  and  the  28th  of  May,  1,200  linear  feet  of  revetment  were  built  as 
nearly  in  accordance  with  standard  specifications  as  the  existing  stage  of  river  per- 
mitted. While  the  work  was  in  progress  the  stage  of  river  varied  from  6  to  10  feet  alK)ve 
S.  L.  W.,  alternately  rising  and  falling,  but  with  a  general  upward  tendency.  The 
inner  selvage  of  the  mattress  was  laid  about  1  foot  higher  than  the  water  surfoce  at 
the  time  it  was  woven.  It  was  completed  on  the  21st  of  May,  wiien  the  stage  was 
sLlxmt  8  feet,  so  that  its  inner  edge  lies  in  an  irregular  line  between  contours  7  feet 
and  9  feet  above  S.  L.  W.  The  upper  bank  was  paved  from  a  contour  2  feet  above 
S.  H.  W  down  to  about  2  feet  below  water  surface.  The  remainder  of  the  upper  bank 
work  down  to  the  minus  3-foot  contour  (submerged  at  the  time)  was  given  about 
five-eighths  of  the  specified  quantity  of  stone,  distributed  as  nearly  as  possible  in 
place.  The  subaqueous  mattress  beyond  the  minus  3-foot  contour  received  the  full 
(luantity  of  stone  and  50  cubic  yards  extra  on  50  linear  feet  at  the  head.  As  a  reen- 
forcement  against  fianking,  55.62  cubic  yards  of  stone  were  expended  on  the  upper 
bank  at  the  nead  of  the  revetment.  For  a  length  of  90  feet,  near  the  head  of  the 
work,  the  bank  was  below  S.  H.  W.  It  was  raised  to  the  general  level  of  the  adjacent 
bank  (1.84  feet  above  S.  H.  W. )  by  a  levee  of  that  length,  built  so  that  its  river  slope, 
when  paved,  conformed  to  and  was  part  of  the  upper  bank  work  of  the  revetment. 

The  mattress  was  woven  in  one  piece  1,207  feet  long.  It  extends  7  feet  &rther 
downstream  than  the  upper  bank  work. 

The  cost  of  the  work  was  $8,046.28,  or  16.70  per  linear  foot  The  elements  of 
work  and  cost  in  detail  are  given  in  the  appendix.  Exhibit  B. 

The  accompanying  photograph  (PI.  XIX)  shows  the  work  after  completion* 
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IHTLB  BLUB  EEAGH. 
(See  acoompanylng  map  (PI.  II).] 

Project, — ^Two  allotments  were  made  for  work  on  this  reach,  vub,  from  therr 
and  harbor  act  of  March  3,  1899,  the  sum  of  $5,000,  and  from  the  sundry  civil  ri 
March  3,  1899,  $10,000. 

The  project  for  the  expenditure  of  the  former  amount,  approved  July  29.  > , 
contemplated  the  construction  of  a  revetment  around  the  head  of  Blue  Mills  I«ji 
500  or  600  feet  in  length,  the  balance  to  be  held  in  reserve  for  such  work  as  migl:« 
necessary  at  fiankh^td  3  A,  or  other  points  on  the  reach.  The  project  for  it 
expenditure  of  the  $10,000,  approved  July  29,  1899,  ijrovided  for  the  reetorat:^  f 
Dike  2  A,  by  600  linear  feet  of  new  three-row  work  lust  above  it,  and  for  th€  r.- 
struction  of  500  feet  of  revetment  on  the  shoulder  of  the  island  below  to  pmct 
further  recession. 

Dike  t  Af  restoration  and  repair. — As  originally  built  this  dike,  completed  Septec^ 
17,  1898,  was  1,140  feet  long;  connected  at  the  shore  end  with  the  old  mam  4 
by  225  feet  of  mattress  laid  on  the  sur&ceof  an  intervening  bench  of  low  ground  jt 
was  considered  a  very  substantial  structure,  being  fully  up  to  the  best  practice.  i£ 
breaching  of  the  dike  on  April  20,  1899,  just  when  the  attainment  of  the  objects 
which  it  was  built  seemed  assured,  also  the  measures  taken  later  on  for  its  nsy 
tion,  but  abandoned  on  account  of  high  water,  were  mentioned  in  my  last  tsd 
report. 

Work  was  resumed  August  10,  after  a  suspension  of  two  months,  and  compld 
September  15.  During  that  time  practically  all  of  the  restoration  work  preyio!? 
done  was  destroyed,  and  the  left  bank  continued  to  recede  by  erosion  until  thelena 
of  dike  necessary  to  fill  the  opening  was  830  feet  Of  this,  460  feet  was  the  mest-*. 
of  the  bank  recession  and  370  feet  of  the  loss  of  the  37  bents  of  the  old  dike.  Pep 
and  velocities  in  the  opening  had  decreased  to  such  an  extent  that  it  was  iod 
practicable  to  build  the  new  work  on  the  line  of  old.  Between  August  10  and  S^ 
tember  15  the  opening  was  closed  with  830  linear  feet  of  three-row  work,  makings 
total  length  of  the  dike  1,609  feet  Cottonwood  piling  and  lumber  were  used.  : 
all  other  respects  standard  specifications  for  three-row  work  with  10  feet  spacing^ 
followed.  Some  very  hard  driving  was  encountered,  and  in  order  to  avoid  shatt 
ing  the  piles  with  the  heavy  Cram  nammer,  a  h^drauUc  jet,  furnished  from  a  gradiz 
boat  alongside  the  driver,  was  used  as  an  auxiliary.  A  dr^  bar  at  the  outer  end: 
the  new  work  made  it  necessary  to  unship  one  of  the  drivers  and  use  it  as  a  Is^ 
driver.    An  average  penetration  of  24.08  feet  was  attained  in  the  new  work. 

The  cost  of  the  work  was  $6,780.73,  as  shown  in  item  in  the  appendix,  Exhibit. 

After  restoration  the  dike  stood  without  injury  until  the  ice  movement  in  Marc 
An  examination  on  the  4th  of  April  disclosed  that  the  upper  piles  in  the  sixth  £> 
tenth  bents  from  shore  end  of  the  dike  had  been  broken  off  at  the  water  surface  £> 
that  the  dike  had  been  practically  strii>ped  of  its  curtain  from  the  fourth  to  u 
forty-fifth  bent  A  dry  bar,  about  as  high  as  the  dike,  extending  some  di^' 
above  and  below,  had  formed  from  the  stream  end  of  the  dike  inshore  for  f 
bents,  and  a  waterway  through  the  dike  700  feet  wide,  carrying  a  large  peK^' 
age  of  the  total  flow,  extended  from  the  bar  to  the  main  left  bank,  which  wascarJt 
both  above  and  below  the  dike.  Between  the  17th  and  20th  of  April  the  dike** 
reenforced  by  additional  bracing  on  and  near  the  injured  bents.  The  curtain  v* 
restored  only  from  the  shore  to  Bent  10,  the  object  being  to  induce  the  flow  to  )^^ 
the  shore.  This  was  accomplished  to  a  marked  degree,  but  it  became  more  and  b^:?^ 
apparent  that,  without  the  aid  of  at  least  one  other  structure.  Dike  2  A  would  foi^' 
accomplish  the  closing  of  the  chute.  In  June  there  was  a  settlement  of  the  oi^ 
tress  at  the  root  of  the  dike  that  released  many  of  the  curtain  poles.  A  curre^ 
developed  there  and  threatened  to  flank  the  dike.  Between  the  4tn  and  8th  a  d^* 
curtain  was  attached  to  each  row  of  the  dike,  from  the  bank  64  feet,  again  deadeo- 
ing  the  flow  next  to  tJie  shore.  The  total  cost  of  repairs  in  April  and  June  f^ 
$195.47.  An  examination  of  the  dike  on  June  19  disclosed  a  gap  m  the  structure^ 
feet  long,  extending  from  the  fourth  to  the  thirteenth  bent  It  was  learned  that  tsi 
breach  occurred  during  a  rise  on  June  10.  .  , 

Revetment  construction  at  head  of  Blue  MiUs  Island, — ^When  this  work  was  oommeooe^}; 
August  25,  it  was  found  that  the  extensive  accretions  which  had  formed  at  the  a^ 
of  the  island  and  in  the  old  channel  to  the  south  of  it  were  so  embedded  ^ 
heavy  driftwood  that  it  was  necessary  to  protect  only  the  north  shore.  Later  ^"^ 
while  the  work  was  in  progress,  the  conditions  of  flow  indicated  that  an  attacc^ 
the  upper  portion  of  the  north  shore  of  the  island  was  not  probable  and  yon  author' 
ized  a  further  curtailment  of  the  proposed  revetment  at  its  lower  end.  Starting  * 
far  up  on  the  accretions  at  the  head  of  Hie  island  as  the  drift  permitted,  460  lio^ 
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feet  of  revetment  were  built  between  August  25  and  September  16.  The  driftwood 
at  the  head  of  the  island,  as  fiu*  as  practicable,  was  made  fast  with  three-eighths  inch 
strand. 

Standard  specifications  were  followed  except  that  in  170  linear  feet  of  upper  bank 
work  at  the  lower  end  of  the  revetment  spalls  alone  were  used  above  the  6.5-foot 
contour,  the  supply  of  paving  stone  having  been  exhausted.  Such  practice  has  often 
been  resorted  to  on  works  under  my  chaise  and  with  uniformlv  good  results.  The 
cost  of  the  revetment  was  $3,140.83,  or  $6,828  per  linear  foot.  The  elements  of  work 
and  cost  are  shown  in  the  appendix,  Exhibit  D.  The  accompanying  photograph 
( PI.  XVIII)  shows  the  work  seven  months  after  completion. 

Conditions  of  the  flow. — Since  the  closing  of  the  channel  to  the  south  of  Blue  Mills 
Island  by  Dike  1  A,  in  the  fall  of  1897,  the  bank  below  the  island  has  been  subjected 
to  a  stronger  attack  than  previously,  and  has  receded  more  or  less  all  along  from  the 
foot  of  the  inland  to  the  head  of  the  bay,  above  Bankhead  3  A.  Here  the  main 
channel  leaves  the  right  bank  and  passes  to  the  left  of  a  large  middle  bar  that  has 
formed  in  the  bay. 

LEXINGTON  REACH. 
[See  accompanyiniT  map  (PI-  IH) .] 

Project. — ^The  project,  approved  Julv  29,  for  the  expenditure  of  the  sum  of  $8,000, 
allotted  for  work  ai  Lexington,  Mo.,  from  the  sundry  civil  act  of  March  3,  1899,  pro- 
vided for  the  construction  of  four  pile  dikes,  aggregating  857  feet  in  length,  from  the 
left  bank  in  the  bend  above  the  town.  From  a  mter  survey  it  was  found  that  the 
total  lengths  of  dikes  required  to  reach  the  approved  line  of  rectification  was  42  feet 
less  than  the  above.  It  was  hoped,  by  means  of  the  dikes,  to  cause  and  maintain  a 
higher  crossing  to  the  bluffs  on  the  Lexington  side  and  incidentally  protect  the  river 
terminus  of  the  Atchison,  Topeka  and  Santa  Fe  Railway. 

Dike  construction^  Dikes  Koa.  i, ;?,  ^,  and  4- — ^A  survey  of  the  approved  locations  of 
these  dikes  was  made  early  in  September,  but  construction  work  was  not  commenced 
until  November  2.  In  the  interim,  plant,  material,  and  supplies  were  assembled. 
The  work  was  actively  carried  on  until  the  5th  of  December,  wnen  the  funds  were  so 
nearly  exhausted  that  it  was  necessary  to  suspend  operations  with  the  dikes  in  an 
unfinished  condition.  The  status  of  the  work  on  each  oMhe  dikes  at  that  time  was 
as  follows: 

Dike  No.  1. — Projected  length,  150  feet;  measured  length  of  dike  as  built,  150  feet; 
completed,  except  attaching  110  linear  feet  of  curtain  from  Bent  4  to  the  end  of  the 
dike. 

Dike  No.  S. — Projected  length,  240  feet;  measured  length  of  dike  as  built,  237  feet; 
completed,  except  attaching  182  linear  feet  of  curtain  from  Bent  4  to  the  end  of  the 
dike. 

Dike  No.  S. — Projected  length,  275  feet;  measured  length  of  dike  as  built,  105.4 feet; 
this  portion  completed,  except  attaching  53  linear  feet  of  curtain  from  Bent  6  to  end 
of  dilce.     A  bar  prevented  construction  of  this  dike  to  its  projected  length. 

Dike  No.  4. — Projected  length,  150  feet;  measured  length  of  dike  as  built,  154.7  feet; 
completed,  except  attaching  124.7  linear  feet  of  curtain  from  Bent  3  to  the  end  of  the 
dike. 

Between  the  dates  of  the  9th  and  12th  of  April  curtain  was  attached  to  these  dikes, 
in  addition  to  the  above,  as  follows: 

Dike  No.  1. — Seventy-eight  linear  feet,  between  Bents  4  and  12. 

Dike  No.  ^. — f  )ne  hundred  and  fifty-two  linear  feet,  between  Bents  4  and  19 

Dike  No.  S. — Fifty-three  linear  feet  between  Bents  6  and  11. 

The  outer  three  bents  of  Dikes  1  and  2  (submerged  at  the  time)  were  not  curtained, 
and  the  curtain  work  on  Dike  No.  4  was  not  completed,  the  structure  having  been 
breached,  as  mentioned  below. 

Cottonwood  piling  and  lumber  were  used.  In  all  other  respects  standard  specifica- 
tions for  three-row  work  with  10-foot  spacing  were  followed.  The  erades  of  all  dikes 
sloped  from  S.  H.  W.,  at  the  bank,  to  10  feet  above  S.  L.  W.,  100  feet  inshore  from 
their  stream  ends,  and  from  there  to  3  feet  above  S.  L.  W.,  at  their  stream  ends. 

After  the  general  ice  break-up,  in  March,  it  was  found  that  Dike  No.  4  had  been 
breached  from  Bent  4  to  13,  prooably  caused  by  a  heavy  run  of  ice.  An  examina- 
tion on  June  19  disclosed  a  widening  of  the  breach  by  the  loss  of  Bent  No.  4. 

The  elements  of  work  and  cost  in  detail  are  shown  in  the  appendix,  Exhibit  £. 

MIAMI  BEACH. 

An  examination,  September  6,  of  Dike  1  B  disclosed  a  gap  in  that  structure  from 
Bent  125  to  130  and  that  the  upper  piles  of  the  stream-end  oent  were  broken.    NeoeB- 
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eary  repairs  were  authorized  in  September.  The  work  was  done  between  Octotel- 
and  28,  except  that  the  curtain  was  not  attached  until  later.  Seventy  linear  feet 
new  three-row  pile  work,  10-foot  spacing,  was  built  above  the  breach,  overlappir. 
the  old  work  10  feet  at  each  end,  and  the  upper  piles  of  the  stream-end  bent  w*^!^ 
retlriven  and  braced.  Cottonwood  piling  and  lumber  were  used.  The  cost  of  \b- 
work  was  1537. 11. 

GLASGOW  REACH. 
(Bee  accompanying  maps  (Pis.  IV  and  IV  A).] 

Project. — The  work  this  year  was  done  under  two  projects. 

The  project  approved  by  the  Chief  of  Engineers  April  21, 1899,  provided  an  iteii 
(4,300  for  groins  and  berms  for  bankheads  5  C  and  6  C,  of  which  |3,551.94  was  avs: 
able.  The  other  project,  approved  August  10, 1899,  was  for  the  expenditure  of  $8,-' 
allotted  from  the  sundry  civil  act  of  March  3, 1899,  and  provided  for  the  exten^ion 
the  bankheads  to  a  connection  with  the  bank  on  a  curve  of  lai^r  radius.  Th  *  j 
ter  two  sums  mentioned  and  $24,304.32,  from  the  allotment  for  repairs  and  codc 
gencies,  were  expended  in  accordance  with  approved  plans. 

Bankhead  6  C,  pik-worh  extermon. — ^This  work,  which  was  commenced  June  5 
1899,  and  in  progress  at  the  close  of  that  fiscal  year,  was  carried  to  completion  Nove!: 
ber  25,  after  several  temporary  suspensions  on  account  of  the  demands  of  work  i 
other  bankheads,  stage  of  river,  and  other  exigencies. 

The  plan  of  the  work,  as  built  (see  accompanying  plate,  PI.  XI),  was  an  ampli&i 
tion  of  that  given  in  my  last  annual  report.  The  two-row  pile  work  on  the  1,000-f'.' 
curve  was  extended  down  to  radial  77  and  the  system  of  inside  radial  curtains,  fn>: 
the  outer  wall  to  the  high  bank,  was  extended  to  radial  73.  One  of  the  latter,  o 
radial  41,  was  made  of  two-row  work  witn  foot  mattress.  On  radials  76  and  77  thre 
bents  of  two-row  work,  with  foot  mattress,  connected  the  lower  end  of  the  outer  wa 
with  the  old  bankhead.  All  was  built  to  bankhead  grades.  The  outer  wall  lu 
mattress  was  in  three  pieces,  as  follows:  The  first  piece,  extending  from  the  wi 
bank  at  the  upper  end  of  the  outer  two-row  work  100  feet  to  Bent  15,  was  60  ft^ 
wide,  its  outer  edge  lying40  feet  beyond  the  1,000-foot  curve;  this  mattress  was  sol 
to  bottom  throughout.  The  other  two  pieces  of  foot  mattress  were  120  feet  wide,  i 
feet  lying  inside  and  100  feet  outside  of  the  1,000-foot  curve;  the  upper  one  was  4:^ 
feet  long,  extending  from  the  bank  at  the  head  of  the  pile  work  to  radial  46;  th 
lower  mattress  was  406  feet  long,  overlapping  the  upper  one  10  feet  at  the  inot 
selvedge  and  25  feet  at  the  outer  selvedt^e  on  radial  45,  and  extended  50  feet  bel  • 
the  lower  end  of  the  outer  wall;  both  of  these  mattresses  were  suspended  at  the  pi>' 
in  the  outer  two-row  work  at  an  elevation  of  1  foot  below  8.  L.  W. ;  the  outer  e<i^v 
were  sunk  to  bottom  and  heavily  ballasted,  and  enough  stone  was  distributed  ovt 
them  elsewhere  to  overcome,  with  a  safe  margin,  their  buoyancy. 

The  cost  of  this  work  was  $8,325.97,  as  shown  in  the  apfiendix,  Exhibit  F. 

Bankhead  6  C,  c(n\xirucii(m  of  lower  radial  dike. — ^A  large  eddy,  immediately  bel« ' 
bankhead  5  C,  became  so  strong  and  persistent  that  a  two-row  pile  dike  radial  to  tLt 
1,000-foot  curve  through  old  post  61  was  built  with  a  view  of  stopping  iU  The  dik' 
was  to  serve  also  in  checking  direct  flow  whenever  exposed  to  it. 

Work  on  the  structure  was  commenced  August  2,  but  was  suspended  August ' 
after  twelve  bents  had  been  completed,  on  account  of  excessive  depths  and  currec 
Work  was  resumed  September  25  and  carried  to  completion  October  7.  As  ecc 
pleted,  the  structure  was  composed  of  twenty  bents  of  two-row  pile  work,  spa«<i 
feet,  and  built  to  bankhead  grades,  its  stream  end  lying  at  the  1,000-foot  cune.  I' 
is  shown  in  plan  and  cross  section  on  the  accompanying  plate  (PI.  XI). 

The  elements  of  work  and  cost  are  shown  in  the  appendix,  Exhibit  F. 

Bankhead  6  C,  pile-work  extenmon. — On  the  same  general  plan  as  at  5  C  the  ehoii 
der  in  the  bank  above  bankhead  6  C  was  masked  with  pile  work.  See  accompsuiy- 
ing  plate  (PI.  XII) .  Greater  diflUulties  were  encountered  on  this  work  on  accou.'i' 
of  the  great  depths  and  velocities  of  flow. 

The  two-row  work  on  the  1,000-foot  curve  extends  from  radial  61, 620  feet  to  thebat^ 
above.  Two  pieces  of  outer  wall  mattress  were  made.  The  first  one,  60  feet  widt 
extended  from  the  shore  at  the  upper  end  of  1,000-foot  curve  225  linear  feet  to  5  fe^' 
below  radial  20,  and  was  sunk  to  bottom  throughout  The  second  mattress  ^^ 
woven  in  one  piece  from  the  bank  at  the  upper  end  of  1,000-foot  curve  to  50  frf' 
below  lower  end  of  outer  wall;  from  the  bank  to  radial  1  it  was  made  80  feet  wid; 
and  from  there  down  120  feet  wide;  it  was  suspended  throughout  at  the  piles  "^ 
outer  wall  at  an  elevation  of  1  foot  below  S.  L.  W.,  thp  outer  edge  being  sunk  to  bi^'- 
torn  and  enough  stone  thrown  on  it  elsewhere  to  give  free  weight  sufficient  ^ 
stability. 
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The  work  was  commenced  August  5.  and  completed,  after  seyeral  intemiptionB, 
t^ovember  27.  The  coet  and  elements  of  work  are  shown  in  the  appendix,  Exhibit  G. 
Bankhead  6  C,  constnuticn  of  lower  radial  dikes. — For  the  same  reasons  that  a 
Lower  radial  dike  was  built  below  bankhead  6  G  two  such  structures  were  placed 
below  6  0.  The  first  of  these,  the  lower  one  (see  accompanying  plate,  PL  XII), 
was  constructed  between  October  18  and  November  27.  It  lies  on  a  radial  to  the 
1 , 000-foot  curve,  20-56  below  the  new  directrix.  As  built,  it  was  174.5  feet  lone,  of 
two-row  pile  work,  spaced  10  feet  and  extending  from  main  bank  to  the  1,000-foot 
curve  ana  conformed  to  bankhead  grades. 

It  developed  that  this  dike  was  too  far  downstream,  an  objectionable  and  threat- 
ening eddy  having  formed  above  it,  and  after  the  partial  destruction  of  the  stricture 
by  ice  in  March  it  was  decided  to  build  another  one  between  it  and  the  bankhead. 
Work  on  the  new  dike  was  commenced  April  5  and  completed  April  28.  It  is*a  two- 
row  pile  structure,  spaced  10  feet  in  the  rows,  and  the  rows  14  feet.  It  is  143  feet  long, 
built  as  near  as  possible  to  bankhead  grades,  and  lies  about  midway  between  the  old 
lower  radial  dike  and  radial  36  of  the  350-foot  curve;  from  shore,  72  feet,  it  was  double 
braced  and  tied ;  both  rows  of  piles  were  curtained.  It  is  provided  with  a  foot  mattress 
50  feet  wide,  from  Bent  10,  28  feet  beyond  the  stream  end  bent  From  Bent  No.  10, 
inshore  to  the  bank,  scour  was  provided  against  by  28  brush  fascines,  4  feet  by  15  feet, 
placed  on  the  upper  and  lower  side  of  the  structure. 

The  cost  and  elements  of  work  of  the  two  dikes  are  shown  in  the  appendix, 
Exhibit  G. 

Bankhead  4  C,  remodificaiion^  pUe  work. — Plans  for  the  remodification  of  this  struc- 
ture, with  pile  work,  on  practically  the  same  lines  as  the  new  works  at  5  C  and  6  0, 
were  prepared  in  accordance  with  your  instructions  of  August  20  and  subsequently 
approvea  by  you.  Briefly,  the  plans  provided  for  a  berm  75  feet  wide,  rising  from 
3.33  feet  above  8.  L.  W.  at  the  outer  wall  to  6  feet  at  the  foot  of  the  upper  cone;  tiie 
upper  cone  to  rise  on  a  1  on  2  slope  to  20  feet  above  S.  L.  W. ;  the  outer  two-row  work 
to  lie  in  a  curve  of  1,000-foot  radius,  the  center  of  which  is  572.5  feet  inshore  from  the 
center  of  the  original  structure,  on  a  line  produced,  makins  an  angle  of  30°  upstream 
from  the  old  directrix  (azimuth  246°  46n ;  the  berm  and  upper  cone  were  defined 
by  radial  curtain  work  extending  from  tne  outer  wall  to  the  nigh  bank  and  spaced 
40  feet  apart  on  the  1,000-foot  curve;  these  radial  curtains  were  to  be  supported  on 
single  rows  of  piling,  except  the  lower  end  one,  which  was  made  of  two-row  work  from 
the  outer  wall  to  the  top  of  the  cone,  and  provided  with  a  foot  mattress  70  feet  wide. 
A  foot  mattress  120  feet  wide,  extending  from  the  bank  at  the  upper  end  of  the  outer 
wall,  50  feet  below  the  lower  end  of  the  wall,  and  suspended  as  those  at  the  lower 
bankhead,  was  provided  for.  The  work  was  commenced  August  26  and  completed 
in  accordance  with  the  plans  October  20.  Its  cost  and  the  elements  of  work  are 
shown  in  the  appendix,  Exhibit  H. 

Bankhead  4  C,  lower  radial  dike. — Anticipating  the  development  of  conditions  at 
bankhead  4  C  similar  to  those  at  5  0  and  6  C,  a  lower  radial  dike,  about  300  feet 
below  the  bankhead,  was  authorized.  It  was  built  between  the  dates  of  August  26 
and  October  14.  It  was  169  feet  long,  composed  of  2-row  pile  work;  spaced  10  feet, 
built  to  bankhead  grades  and  provided  with  foot  mattress;  both  rows  of  piles  were 
curtained.  It  lies  on  a  line  radial  to  the  1,000-foot  curve,  its  stream  end  bein^  on 
that  curve.  The  cost  and  elements  of  work  are  shown  in  the  appendix.  Exhibit  H. 
Bankheads  4  C,  6  Cj  and  6  C,  repairs  and  reenforcement. — On  tne  subsidence  of  the 
June  flood  of  1899,  it  was  found  that  the  paved  berm  and  upper  cone  of  bankhead 
6  C  had  been  badly  damaged  during  the  nood.  You  directed  that  a  series  of  nine 
stone  dikes  be  built  across  the  berm,  between  radials  3  and  27;  the  dikes  to  be  3  feet 
wide  on  top  and  conform  to  the  grade  of  the  modified  berm;  the  upper  cone  to  be 
rebuilt  to  grade  with  earth  and  paved.  The  work  was  accomplished  as  directed 
between  October  9  and  28;  717.87  tons  of  stone  were  thus  expended. 

The  three  bankheads  made  a  fine  appearance  after  the  completion  of  the  pile  work 
above  described;  the  conditions  of  flow  at  and  between  the  two  lower  structures  were 
greatly  improved,  and  there  was  promise  of  much  greater  improvement  after  their 
first  exposure  to  flood.  During  a  run  of  ice  in  the  early  jwirt  of  January  the  bracing 
on  pile  work  of  outer  walls  and  berms  on  the  three  bankheads  was  somewhat 
damaged.  Between  the  23d  and  27th  of  that  month  a  small  party  replaced  12  broken 
braces  at  bankhead  4  C,  16  at  5  C,  and  7  at  6  0.  In  the  general  ice  movement  in 
the  reach,  March  8  and  10,  all  of  the  bankheads,  including  the  lower  radial  dikes, 
were  more  or  less  injured.  The  two  lower  structures,  particularly,  and  their  lower 
radial  dikes  were  subjected  to  a  violent  attack.    The  following  damages  resulted: 

Bankhead  4  C. — In  the  2-row  work  of  1,000-foot  curve,  5  piles,  4  wales,  and  2  braces 
were  broken  or  missing;  in  one  radial  curtain  the  piles  were  bent  over;  the  lower 
radial  dike  breached  from  Bent  No.  4  to  No.  10. 
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Bankhead  6  C, — In  the  2-tow  work  of  1,000-foot  curve,  10  piles,  22  wales,  and : 
braces  broken  and  missing;  practically  all  of  the  pile  work  in  the  upper  oone  ai 
inshore  above  radial  37  carried  away;  all  high  piles  between  radials  49  and  I 
strained  and  out  of  line;  lower  radial  dike  breached  from  Bent  No.  1  to  No.  15. 

Bankhead  6  C. — In  the  2-row  work  of  1,000-foot  curve,  10  piles,  22  wales,  and  _ 
braces  broken  and  missing;  practically  all  of  the  pile  work  between  the  bank  ar. 
inner  line  of  berm  was  destroyed;  the  stone  berm  and  paved  slope  of  350-foot  cir  • 
work  was  more  or  less  disturl>ed;  the  lower  radial  dike  breached  beyond  Bent  No  • 

Between  the  dates  of  March  28  and  April  28  the  following  authorized  reinfur  - 
ment  and  repair  work  was  accomplished: 

Bankhead  4  C. — ^All  high  radial  curtains  secured  a^inst  overturning  by  ties  of  wl^ 
strand;  breach  in  lower  radial  dike  closed  with  60  hnear  feet  of  abattis. 

Bankhead  6  C. — Radial  24  restored  by  driving  2  new  piles  and  replacing  50  lin^ 
feet  of  curtain;  2-row  work  on  radial  No.  41  reinforced  bv  an  additional  set  of  bra^r 
attached  at  9  feet  above  S.  L.  W. ;  the  old  berm  reinforced  by  10  heavy  f ascin'- 
breach  in  lower  radial  dike  closed  with  8  bents  of  pile  work  and  55  linear  feet 
abatis. 

Bankhead  6  C — ^A  2-row  pile  dike,  conforming  as  near  as  possible  to  bankhea 
grades,  was  built  on  radial  48,  extending  from  shore  199  feet  to  the  outer  wall  on  ti 
1,000-foot  curve.  A  double  system  of  braces  and  ties  were  used  over  a  part  of  r^ 
length  and  both  rows  of  piles  were  curtained.  The  foot  mattress  was  omitted,  \f, 
scour  was  provided  for  by  heavy  fascine  work  on  the  lower  side  of  the  dike;  loirr 
down  48  fascines  were  laid  in  two  lines  between  radial  No.  48  and  radial  No.  O  of  th 
old  structure.  To  prevent  further  scour  on  the  berm  of  the  old  structure,  31  fascicr 
were  placed  between  350-foot  radials  Nos.  8  and  9, 11  and  12, 14  and  15;  40  linear  ftt: 
of  cuiiain  on  old  lower  radial  dike  replaced.  For  about  25  feet  a  portion  of  the  riv- 
slope  of  the  levee  at  bankhead  6  0  had  caved  into  the  river.  A  reinforce  levee  'J 
feet  back  of  the  old  one,  and  325  feet  lon^,  was  built  at  an  expenditure  of  $68.94. 

The  cost  of  repairs  and  reinforcement  is  shown  in  item  in  the  appendix,  iExhibii 
F,  G,  and  H. 

(hmbridge  revetment^^Mxin  and  maintenance. — ^This  revetment  was  built  by  tl. 
Chicago  and  Alton  Kauway  Company,  in  the  fall  of  1889.  It  is  considered  &: 
important  work  from  which  to  base  aproject  for  the  improvement  of  the  reacb  belo? 
During  the  months  of  October  and  November  749.77  tons  of  riprap  stone  and  201.5- 
tons  of  spawls  were  expended  in  reinforcing  this  revetment  at  its  head  and  otbt-: 
points  on  the  upper  bank  where  indicated.    The  cost  of  the  work  was  |1, 390.80. 

General  condilions, — As  the  June  flood  of  last  year  subsided  the  flow  in  Little  Mii- 
souri  Bend  rapidly  diminished^  until  the  early  fall,  when  it  became  insigniflcai]: 
The  flow  following  the  main  n^ht  bank  below  New  Frsmkfort  was  practically  thj: 
of  the  entire  river.  After  leavmg  the  main  high  right  bank  the  flow  divided  iot^. 
four  channels.  The  one  making  off  to  the  right  found  its  way  past  dike  3  G  inti 
Wilhoites  Bend,  the  point  of  confluence  there  ranging  from  about  midway  of  bank- 
heads  4  C  and  5  C  to  the  latter  structure.  The  flow  in  this  channel  rapidly 
diminished  until,  at  low  water,  it  represented  but  a  small  percentage  of  the  volumf 
A  great  bar  formed  in  the  bend  above  dike  3  C  and  the  principal  flow  forced  its  y>r^ 
to  the  main  left  bank  of  the  river  in  the  otJier  three  channels  above  referred  to.  Thr 
middle  one  predominated,  and  during  the  entire  year  has  been  the  main  channel  <v 
the  river.  Its  impingement  a^nst  the  main  left  buik  in  the  locality  of  3,500  to 
5,800  feet  above  bankhead  4  C  is  marked  by  a  recession  of  the  shore  Une.  This  ai:^ 
the  approximate  course  which  the  channel  has  followed  since  last  fall  are  shown  •''s 
the  accompanying  map  (Plate  IV) .  The  extent  of  bank  caving  above  and  below  tht 
bankheads  in  Wilhoites  Bend  from  April  5  to  January  27,  the  date  of  the  k-^; 
survey,  is  also  shown.  There  has  been  some  slight  caving  between  4  C  and  5  C  simv 
the  last  survey,  but  practically  none  between  5  C  and  6  C.  In  fsd,  since  the  caor 
pletion  of  the  lower  radial  dike  at  5  C  in  October  there  has  been  dead  water  next  u 
the  bank  for  1,000  feet  downstream,  and  of  late  the  area  of  quiet  water  has  widen^ 
and  extended  down  to  near  the  head  of  the  pile  work  at  6  0. 

When  last  examined^  June  21,  all  of  the  work  at  the  bankheads  appeared  to  N 
intact,  and  the  conditions  generally  were  verv  favorable,  notwithstancung  the  stas^ 
was  12.2  feet  above  S.  L.  W.  and  a  considerable  flow  from  the  lower  channel. 

There  was  no  hajak  caving  going  on,  though  there  were  indications  of  recent  sliebt 
caving  about  800  feet  above  5  C.  The  flow  past  the  bankheads  was  without  notice 
able  eddies.  Random  soundings  indicated  an  extensive  fill  below  bankhead  6  C.  i 
line  of  soundings,  parallel  to  the  bank  between  5  0  and  6  C,  and  about  200  feet  fron: 
it,  indicated  a  general  raising  of  the  bottom  to  2  feet  above  8.  L.  W.  to  within  400 
feet  of  the  upper  end  of  the  pile  work  at  6  C. 

Bankhead  2  C,  examined  on  the  21st  of  June,  was  found  to  be  in  a  very  bad  oon* 
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dition.  The  stnictare  had  evidently  been  subjected  to  a  very  severe  attack  by  the 
flood  waters.  The  pave  slope  and  radial  curtain  work  on  the  upper  half  of  the  struc- 
ture had  been  scoured  out,  leaving  a  square  shoulder  exposed  to  the  current  As 
w^ell  as  could  be  determined,  at  such  a  high  stage  of  river,  the  2-row  work  of  the  outer 
wall  was  intact  throughout  Reduced  depths  of  8  to  23  feet  were  found  inside  the 
outer  wall  on  the  upper  half  of  the  structure;  about  120  feet  of  the  paved  slope  at 
the  lower  end,  and  all  of  the  radial  curtain  work  on  the  lower  half  of  the  bankhead, 
appeared  to  be  uninjured. 

Dike  3  0,  examined  the  same  day,  was  found  intact  from  the  shore  to  bent  24. 
Bevond  bent  24  the  structure  has  bieen  carried  away. 

An  examination  of  the  Cambridge  Bend  revetment,  made  the  same  day,  disclosed 
a  break  near  the  lower  end  200  feet  in  length,  and  at  two  other  points  there  were 
indications  of  a  eettlemeut 

▲T  NIGQEB  BEND. 
[See  accompanylDg  map,  PI.  V.] 

Project, — ^The  project,  approved  April  28,  for  the  expenditure  of  $7,000,  allotted 
from  the  sundry  civil  act  of  March  3, 1899,  for  work  at  Nigger  Bend,  provided  for  the 
extension  of  the  old  revetment  of  1889  downstream  as  far  as  the  funds  would  permit, 
about  700  or  800  feet 

Revetment  construcHon. — Notice  of  approval  of  project  was  received  May  1.  Meas- 
ures were  at  once  taken  for  procuring,  oy  hired  labor,  the  necessary  brush  and  stone, 
for  the  purchase  of  other  materials  and  supplies,  and  the  assembling  on  the  work  of 
floating  plant  and  other  tools  required. 

Between  the  dates  of  May  17  and  June  3,  738  linear  feet  of  revetment  were  con- 
structed. The  work  was  done  as  nearly  in  accordance  with  standard  specifications 
as  the  stage  of  river  permitted.  The  mattress  was  woven  in  one  piece  738  feet  long 
and  of  average  width  of  90.8  feet.  At  the  upper  end  it  overlaps  toe  mattress  of  the 
old  revetment  of  1889  25  feet,  and  its  inshore  edge  lies  on  the  8-foot  contour  above 
S.  L.  W. 

In  grading  the  upper  bank  slope,  a  low  levee  about  550  feet  in  length,  l3dng  close 
to  the  edge  of  the  bank,  was  cut  out  Its  restoration,  authorized  in  your  letter  of 
June  6,  was  completed  June  11. 

The  cost  and  elements  of  work  are  shown  in  the  Appendix,  Exhibit  I. 

Revetment  repairs. — ^A  slight  settlement  in  the  upper  bank  work  of  the  old  revet- 
ment, near  its  head,  was  repaired  by  the  expenditure  of  45  cubic  yards  of  spawls 
ditftributed  evenly  over  about  90  linear  feet  of  bank. 

ROCHEPORT  REACH. 
[See  accompanying  map,  PI.  VI.] 

Bankhead,  1  D,  pile-work  extermon  and  r^irs. — This  work  was  done  in  accordance 
with  approved  plans  under  the  allotment  for  repiirs  and  contingencies. 

The  extension  of  this  bankhead  with  pile  work,  in  accordance  with  approved  plans 
transmitted  with  your  letter  of  June  14,  1890,  waa  in  progress  at  the  dose  of  the 
last  fiscal  year,  the  status  of  the  work  at  that  time  being  as  follows:  Sixteen  bents  of 
2-row  work  on  the  1,000-foot  curve  had  been  completed  except  curtaining;  the  piles 
for  the  upper  two  radial  curtains  had  been  driven  and  braced;  12  bents,  or  115  linear 
feet,  of  the  2-row  radial  pile  work  had  been  completed,  excepting  the  sinking  of  its 
foot  mattress  and  attaching  the  curtain. 

Work  was  continued  until  July  2,  when  high  water  compelled  a  suspension.  In 
the  two  days  the  foot  mattress  of  the  2-row  radial  dike  was  sunk  in  place  and  457 
linear  feet  of  curtaining  done,  leaving  uncompleted  40  linear  feet  of  curtain  on  the 
outer  2-row  work  and  90  linear  feet  on  the  single-row  radials. 

Between  July  8  and  10,  two  short  spurs  of  fascines  were  built,  one  49°  22^  below 
and  the  other  near  the  line  of  the  new  directrix  of  the  bankhead,  in  order  to  break 
up  an  eddy  which  had  begun  to  undermine  the  upper  cone  work.  A  thatching  of 
brush,  covered  with  stone,  was  also  placed  at  the  upper  and  lower  ends  of  the  paved 
slope. 

Work  was  resumed  August  17  and  again  suspended  on  the  29th  on  account  of  great 
depths  of  water  and  swift  current.  During  that  time  the  2-row  work  on  the  1,000-foot 
curve  was  extended  6  bents  downstream;  the  2-row  radial  work  connected  with  the 
outer  wall  by  a  single-row  pile  curtain  and  the  upper  two  radial  curtains  completed; 
the  new  2-row  work  on  the  1,000-foot  curve  was  provided  with  foot  mattress,  over- 
lapping the  old  one  57  feet  at  radial  bent  12  and  extending  downstream  118  feet 
The  new  mattress  was  made  100  feet  wide  outside  of  the  1,000-foot  curve  from  its 
lower  end  61  feet  upstream,  and  narrowed  down  to  a  width  of  40  feet  at  its  head. 
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Between  October  22  and  November  3  a  small  foroe  was  engaged  in  catting  downte 
bankhead  grades  the  pile-extension  work  built  during  a  high  stage  of  river,  andconr 
pletinff  and  repairing  the  curtain. 

In  the  movement  of  an  ice  gorge  in  Diana  Bend,  early  in  January,  the  pile-extenac^ 
work  at  the  bankhead  was  l^Iy  damaged.  The  outer  row  of  piles  of  the  2-row  woii 
on  the  1,000-foot  curve  below  the  first  radial  curtain  was  earned  away  and  the  bra. 
ing  more  or  less  injured.  Later  on,  the  radial  2-row  work,  beyond  the  seventh  bei: 
from  shore,  and  its  single-row  extension,  was  destroyed. 

Between  the  20th  and  26th  of  April  the  radial  2-row  pile  work  from  the  shore,  oir 
bent  beyond  the  inner  line  of  the  berm,  was  restored  and  extended.  Six  new  yi- 
bents,  eighth  to  thirteenth  inclusive,  spaced  10  feet  in  the  rows  and  the  rows  14  fe*^' 
were  driven;  the  work  was  double  braced  from  bents  7  to  11,  strand  ties  attache! 
and  the  dike  curtained  from  shore  to  bent  13.  A  plan  of  the  bankhead  as  extendr! 
and  repaired  accompanies.    (PI.  XIII.) 

The  cost  of  the  extension  and  repairs  is  shown  in  item  in  the  Appendix,  ^Exhibit  J 

HUNTBDALB  BJfiACH. 
[Bee  accompanying  map,  Fl.  VIL] 

Project, — ^The  project  for  the  expenditure  of  $8,460.19.  available  for  the  work,  pr> 
vided  for  the  construction  of  a  revetment  at  the  head  oi  the  cutting  bank  just  belcf 
the  accretions  formed  by  the  abatis  built  in  December,  1898;  the  length  of  the  rcTc- 
ment  to  be  as  great  as  tne  funds  would  permit,  from  TCK)  to  8K)0  teet 

Revetment  construction. — Notice  of  the  approval  of  the  project,  January  6,  v^' 
received  with  your  letter  of  January  10,  but  it  was  not  until  March  25  that  the  col- 
struction  of  the  revetment  was  'Commenced.  In  the  interim  all  of  the  construction 
materials  and  plant  were  assembled. 

Between  the  dates  of  March  25  and  April  17, 825  linear  feet  of  revetment,  as  meas- 
ured on  the  8.  L.  W.  contour,  were  constructed. 

Standard  specifications  were  conformed  to  in  every  respect.  Some  special  work 
necessitated  by  a  large  gully  in  the  bank  near  the  lower  end  of  the  revetment  adde^i 
to  the  cost  of  the  work. 

The  elements  of  work  and  cost  are  shown  in  the  Appendix,  Exhibit  K. 

The  abatis  above  the  revetment,  built  in  December,  1898,  are  still  in  good  condi- 
tion, excepting  that  about  30  to  50  feet  of  the  lower  one,  near  its  outer  end,  appears 
to  have  been  damaged  somewhat.  The  accretions  formed  by  them  have  been  mate 
rially  raised  during  the  year  and  for  the  most  part  are  covered  with  a  growth  of  a)i- 
tonwood,  willow,  and  weeds.  During  the  past  two  months  some  caving  has  occun^i 
near  the  lower  end  of  the  accretions,  uncovering  the  main  bank  just  alx)ve  the  revet 
ment  and  causing  it  to  cave  a  little.  It  is  probable  that  the  revetment  may  on  tbt 
account  have  to  be  extended  upstream,  but  the  danger  of  loss  of  work  from  tin 
attack  is  not  imminent. 

HOWARDS  BEND  BSACH. 
[See  accompanying  map,  PI.  VIII.] 

No  work  was  done  on  this  reach,  and  none  was  required,  the  three  bankheads  ha?- 
ing  passed  through  the  year  without  being  injured.  It  is  presumed,  however,  thi: 
h&d  funds  been  available  a  betterment  of  conditions  of  flow  at  bankhead  6  F  woo^- 
have  been  undertaken  by  a  pile- work  extension  of  the  structure  similar  to  those  maii: 
to  the  bankheads  in  Wilhoites  Bend. 

The  accompanying  map  (PL  VIII)  shows  the  situation  in  Howards  Bend,  s? 
develoi)ed  from  a  survey  of  October  25  to  November  1,  and  the  approximate  chanct^ 
line  as  it  appeared  in  the  examination  of  the  14th  dav  of  June.  The  latter  indicate' 
an  important  change  in  the  conditions  between  bankheads  5  F  and  6  F,  the  great  Ur. 
there  when  the  survey  was  made,  having  been  scoured  out  There  has  been  no  bank 
caving  during  the  year  between  bankhes^s  5  F  and  6  F,  and  none  of  any  consequeBi^ 
between  4  F  and  5  F.  There  haa  been  some  caving  above  4  F,  and  recently  a  pock^ 
about  125  feet  long  has  formed  in  the  bank,  at  its  hSui,  causing  an  objectionable  eddy 
The  flow  past  5  F  and  6  F  was  comparatively  mild  and  without  eddy. 

PELICAN  BEND  REACH. 
[See  accompanying  map,  PI.  IX.] 

Project. — ^As  stated  in  my  last  annual  report,  I  was  notified  under  date  of  Janusr 
14, 1899,  of  the  approval  of  the  project  for  the  expenditure  of  $80,000  from  the  appn- 
priation  of  |100,000  in  the  uigent  deficiency  act  of  January  5,  1899,  for  continoioi 
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and  oompleting  the  work  of  protectizig  the  bank  in  Pelican  Bend.  The  project  con- 
templated the  extension  of  the  revetment  1,000  feet  upstream  from  the  upper  end  of 
the  old  work  and  as  far  downstream  from  the  lower  end  of  the  old  work  as  the  amount 
available  would  permit  It  was  expected  that  altogether  9,000  or  10,000  linear  feet 
of  revetment  could  be  built 

Some  preparatory  measures,  instituted  just  before  the  close  of  the  last  year,  in  the 
wav  of  repairing  and  outfitting  plant,  locating  and  contracting  for  brush  on  the  stump, 
ana  aecurmg  a  suitable  quarry  site,  were  amplified  and  actively  pushed  on  the  open- 
ing of  the  current  year. 

Jievetment  congtruction. — ^The  construction  of  revetment  was  commenced  August  10 
and  continued  with  httle  interruption  until  December  27,  when  operations  were  sus- 
pended on  account  of  ice  in  the  nver. 

Work  was  resumed  March  9  and  finally  completed  March  30.  In  all,  8,748  linear 
feet  of  revetment  were  constructed,  extending  tne  old  revetment  1,007  feet  upstream 
from  its  upper  end  and  7,741  feet  downstream  from  its  lower  end. 

Standard  specifications  were  closely  followed,  but  on  a  section  of  the  work  about 
2,400  feet  in  length,  joining  at  its  upper  end  the  lower  end  of  the  old  work,  the  new 
mattress  was  laid  on  a  dry  shore  bar,  its  outer  edge,  except  for  about  200  feet  near 
the  lower  end,  being  from  1  to  2  feet  below  S.  L.  W.  and  the  inner  edge  about  6  feet 
above. 

This  portion  of  the  revetment,  although  built  with  great  care  and  close  attention 
to  detail,  may  give  trouble  in  the  future. 

The  total  le^th  of  continuous  revetment  now  in.  Pelican  Bend  is  15,198  feet,  as 
measured  on  the  8.  L.  W.  contour. 

The  elements  of  work  and  cost  are  shown  in  the  Appendix,  Exhibit  L. 

Ice  harbor, — ^For  the  protection  of  the  floating  plant  in  winter  quarters  an  ice  har- 
bor ^see  accompanying  photographic  plate,  Plate  XXV)  was  made  about  1  mile  below 
Musics  Ferry  on  the  right  iMuik.  by  the  construction  of  a  sheer  dike  composed  of  4 
triangular-shaped  piers  spread  a[X)ut  80  feet  apart,  with  two  intermediate  pile  clus- 
ters in  each  space.  The  piers  were  formed  of  clusters  of  3  piles  driven  in  the  angles 
of  an  equilateral  triangle  of  14-foot  sides,  planked  up  to  S.  H.  W.  with  6  by  8  inch 
Cottonwood,  screw-bolted  to  the  piles.  Each  pier  was  weighted  with  about  16  cubic 
yards  of  stone,  supported  on  a  platform  of  6  by  8  inch  stuff  near  the  level  of  the  water 
surface,  and  further  secured  with  J-inch  strand  ties.  At  the  upper  apex  of  each  pier 
a  fender  pile  was  also  driven.  The  piers  and  intermediate  clusters  were  joined  longi- 
tudinally with  two  connecting  lines  of  strand.  The  upper  end  of  the  sheer  dike 
being  about  150  feet  out  from  the  6-foot  contour  of  the  right  bank,  a  spur  dike  of 
riprap  stone  115  feet  long  was  built  in  order  to  shut  off  me  ice  flow  through  the 
opening.  This  dike  rests  on  rock  in  place,  which  extends  about  175  feet  into  the  river 
with  a  dip  of  about  1  on  15,  and  is  built  with  a  top  width  of  7  feet  to  a  level  of  6  feet 
above  S.  L.  W. ;  290  cubic  yards  of  stone  were  expended  in  its  construction.  The 
cost  of  the  work  was  $1,296.09. 

PROCURING  OONfiTRUCTION  MATERIALS. 

8t(me. — During  the  year,  30,286. 78  cubic  yards  of  stone  were  procured  by  hired  labor. 
Of  this  amount  3,176.88  cubic  yards  were  for  work  at  Randolph;  1.729.9  cubic  yards 
on  Nigger  Bend  Reach;  2,082  cubic  yards  for  work  near  Huntsdale  and  Rocheport, 
and  23,298  for  Pelican  Bend  Reach.  There  were  acquired  by  purchase,  under  pro- 
posals sent  out  from  this  office,  3,086.04  tons  and  393.4  cubic  yards  of  stone,  distrib- 
uted among  the  different  reaches  in  quantities  as  follows: 

Lexington  Reach: 

575.5  tons,  at  93  cents,  delivered  by  contractors  H.  W.  Kolkmeyer  k  Co.  on  barges 
near  Lexington,  Mo. 

Glasgow  Reach: 

1,875  tons,  at  94  cents;  434  tons,  at  84  cents,  and  201.54  tons  of  spawls,  at  45  cents, 
delivered  by  contractors  H.  W.  Kolkmeyer  &  CJo.  on  barges  near  Glasgow,  Mo. 

116.6  cubic  yards,  at  $1.10,  delivered  by  contractors  Simons  &  Marr  on  river  bank 
near  Glasgow,  Mo. 

Nigger  Bend  Reach: 

276.8  cubic  yards,  at  25  cents,  purchased  of  W.  N.  Marshall,  Lisbon,  Mo. 

Brush  and  poles. — ^These  materials  were  procured  by  hired  labor  as  required.  A 
total  of  9,017.13  cords  were  procured  for  the  different  localities,  as  follows:  Randolph, 
618  cords;  Little  Blue  Reach,  748  cords:  Lexington,  357.1  cords;  Miami,  20.2  cords; 
Glasgow  Reach,  2,024  cords;  Nigger  Bend,  396.5  cords;  Huntsdale,  396.2  coixis; 
Rocheport^  121.5  cords,  and  Pelican  Bend  Reach,  4,335.63  cords. 
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Piling  and  lumber. — ^These  materials  were  famished  under  informal  contract  a 
required,  except  that  a  few  of  the  cotton  wood  piling  were  acquired  by  hired  labor. 
In  all,  137,942  feet  B.  M.  of  lumber  and  65,806  linear  feet  of  pilin^^were  procored 
for  the  different  localities,  as  follows:  Little  Blue  Beach,  26,208  feet  B.  M.  of  lumbe 
and  3,630  linear  feet  of  piling;  Lexington  Beach,  16,085  feet  B.  M.  of  lumber  zni 
11,890  linear  feet  of  piling;  Glaf^ow  Reach,  68,341  feet  B.  M.  of  lumber  and  43,3^ 
linear  feet  of  piling;  Miami,  3,5^  feet  B.  M.  of  lumber  and  1,280  linear  feet  of  piling 
Bocheport  Beach,  2,635  feet  B.  M.  of  lumber  and  2,603  linear  feet  of  piling;  and^Pel:- 
can  Bend  Beach,  21,153  feet  B.  M.  of  lumber  aud  3,015  linear  feet  of  piline. 

Strand,  wire  nails,  etc.,  were  purchased  under  usual  specifications.  A  Targe  nnK- 
ber  of  dike  bolts,  cable  clips,  and  other  fastenings  were  manufactured  at  the  bo^' 
and  supply  yard  at  Gasconade  for  u^e  on  the  detached  works.  These  were  shippc*: 
to  the  different  localities  as  required  from  time  to  time. 

The  cost  of  construction  materials  is  shown  in  the  cost  exhibits  of  the  various 
works  on  which  they  were  expended. 

flaht. 

Towboat  service. — ^During  the  year  the  steam  tenders  Sabrina,  ArelhuMj  Atalanto. 
and  Meltisina.  and  chartered  steamers  Oasconade  and  John  R,  Hugo,  were  employed 
on  these  works,  as  follows: 

The  Sabrinaj  placed  in  commission  August  16,  was  employed  two  days  towing  pisnt 
and  materials  from  Gbisconade  boat  yard  to  Jefferson  City.  She  was  cleared  ligh: 
from  Jefferson  City  August  19  for  Kocheport,  Mo.,  and  was  retained  there  uoti' 
August  23,  towing  plant  and  construction  materials  in  connection  with  the  pile-work 
extension  of  banknead  ID.  Betuming  from  Bocheport  on  August  24,  with  pile  driver 
No.  10  in  tow  for  Jefferson  City,  she  was  kept  in  general  service  on  Gasconade  Divi- 
sion until  October  25.  On  October  26  she  was  cleared  with  one  100-foot  bai]^  in  tow 
for  Pelican  Bend,  where  she  arrived  October  29,  and  was  retained  in  service  there- 
after until  November  30.  She  was  laid  up  for  the  winter  in  harbor  below  Musics 
Ferry.  She  was  placed  in  commission  again  March  8,  and  engaged  in  general  service 
on  that  reach  until  April  2,  when  she  was  laid  up  with  balance  of  fleet  below  Musics 
Ferry. 

The  Arethusa  was  in  service  on  Bocheport  Beach  July  1  to  8,  inclusive.  On  the 
latter  date  she  cleared  from  Bocheport  for  CiaHconade  Division  work,  in  which  she  wjy 
engaged  until  July  15.  From  July  16  until  end  of  that  month  she  was  engaged  in 
towing  plant  from  Gasconade  boat  yard  and  Howards  Bend  to  Pelican  Bend  and  in 
dispateh  work.  She  was  employed  at  Pelican  Bend  from  the  1st  of  August  to  the 
13tn.  She  was  transferred  to  Kocheport  Beach  August  14  and  remained  in  service 
there  four  days.  On  August  18  she  was  transferrea  from  Gasconade  to  Glasgow 
Beach,  and  remained  in  service  there  on  general  construction  work  until  October  17, 
after  which  and  until  October  25  she  was  engaged  in  towing  plant  and  materials  from 
Wilhoites  Bend  to  Miami.  From  October  26  to  November  19  she  was  engajged  in 
moving  plant  and  materials  from  Wilhoites  Bend  to  Lexington,  and  was  retained  in 
servive  on  the  latter  reach  imtil  December  3,  performing  such  work  as  was  reouired  of 
her.  Ourin^  the  winter  she  was  laid  up  with  tne  fleet  in  Sni  Chute.  On  Marcn  20  she 
was  placed  m  commission  and  engagt^i  in  towing  plant  from  the  Sni  Chute  to  Wil- 
hoites Bend  and  on  dispatch  duty  at  the  latter  place.  On  April  27  she  was  cleaied  for 
Bandolph  Bend  with  a  tow  of  plant.  Arriving  there  April  30,  she  was  kept  in  gen^ 
service  until  the  final  suspension  of  operations  May  31,  and  was  then  laid  up  with 
the  balance  of  the  fleet  at  Bandolph. 

The  Atcdanta  was  in  service  from  July  1  to  13,  inclusive,  in  Wilhoites  Bend.  On 
July  14  she  cleared  for  Gasconade  boat  yard  with  a  lot  of  unserviceable  property  on 
board.  While  at  the  vard  some  repairs  were  made  to  her  boiler  and  engines.  From 
July  20  to  the  close  of  the  month  she  was  engaged  in  towiiig  plant  from  Gasconade 
to  W  ilhoites  Bend  for  Little  Blue  work.  From  August  1  to  17  she  was  on  the  Glas- 
gow Beach  performing  general  service,  and  cleared  on  the  latter  date  for  Little  Blae 
Keach,  where  she  was  engaged  until  August  25  assembling  plant  there  for  work  on 
Omaha  Division.  She  cleared  on  the  latter  date  with  her  first  tow  for  8t  Joeepbt 
and  remained  in  service  on  Omaha  Division  for  the  balance  of  the  season. 

The  Melusina  was  placed  in  commission  on  July  9,  on  Little  Blue  Beach,  after  under- 
going repairs,  and  cleared  for  Wilhoites  Bend,  arriving  there  July  17.  Prom  that 
date  until  September  she  was  engaged  in  towing  plant  from  the  latter  place  to^ 
little  Blue  Bieach,  and  performing  such  other  service  on  that  reach  as  was  required 
of  her.  From  September  10  to  October  16  she  was  in  service  on  the  Omaha  Division. 
From  the  latter  date  to  November  28  she  was  again  in  service  on  the  Gla^K>w  Beac^ 
and  also  at  Lexington,  Mo.    She  was  laid  up  for  the  winter  in  the  Sni  Chute  wiu^ 
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the  balance  of  the  4eet.  She  was  a^m  placed  in  commission  April  4.  and  from  that 
time  until  June  4,  when  she  was  l£d  up  at  Cambridge,  Mo.,  was  engaged  on  Ran- 
dolph, Nigger  Bend,  and  Rocheport  reaches  in  towing  plant,  construction  materials 
and  supplies,  and  moving  plant  from  one  reach  to  another. 

The  steamer  Qasconade,  chartered  at  Jefferson  City,  September  14,  at  $25  per  day, 
was  employed  until  November  17  on  works  pertaining  to  Omaha  Division.  On  Novem- 
ber 21  she  returned  to  Lexington,  Mo.,  and  until  November  23  was  engaged  in  shift- 
ing plant  and  towing  construction  materials  at  that  place.  From  November  24  to  26 
8he  wafi  engaged  on  work  pertaining  to  the  bankheads  in  Wilhoites  Bend.  On  Novem- 
ber 27  she  Decame  disabled  and  was  released  from  service. 

The  steamer  John  B,  Hugo  was  chartered  August  25  at  $40  per  day  for  service  on 
Pelican  Bend.  She  remained  on  that  work  until  December  28,  when  she  was 
released.  The  steamer  was  again  in  service  on  March  9,  in  Pelican  Bend,  in  moving 
plant  from  the  harbor  below  Musics  Ferry  to  the  left  bank  of  the  river.  She  was 
again  chartered  April  3,  and  cleared  for  Huntsdale  with  tow  for  Randolph.  She 
arrived  there  April  6  and  cleared  the  next  day  for  Nebraska  City. 

Repairs  to  plant. — A  part  of  the  plant  on  these  works  was  repaired  in  the  boat  yard 
at  Gasconade,  and  a  statement  and  cost  of  the  work  is  given  in  tiiy  annual  report  of 
this  year  for  Gasconade  Division.  Between  the  dates  of  March  19  and  April  17  the 
following  pieces  were  repaired  at  Sni  Chute,  above  Lexington,  Mo. : 

100-foot  barges 6 

64-foot  barges 8 

Mattress  boat 1 

Pile  drivers 2 

Double-deck  quarter  lx)at 1 

Steam  tender  Arethusa 1 

Skiffs 8 

The  work  consisted  of  calking  pides  and  rakos  above  light-load  line  and  making 
such  other  repairs  as  seemed  necessary. 

During  the  month  of  April  a  new  rudder  was  constructed  for  the  steamer  Arethusa 
at  Glasgow,  Mo. 

Care  of  plant, — All  floating  plant  in  service  on  the  work  at  the  close  of  operations 
in  the  late  fall  was  placed  in  winter  quarters  as  follows: 

In  Sni.Chute,  above  Lexington,  Mo. : 

100-foot  bai^ges 6 

64-foot  baiiges,  with  cabins 4 

64-foot  barges 4 

Double-deck  quarter  boat 1 

Pile  drivers 2 

Steam  tenders  {Arethusa  and  Meluainft ) 2 

Ponton 1 

Skiffs 15 

Musics  Ferry,  Pelican  Bend: 

100-foot  barges 13 

64-foot  barges,  with  cabins 2 

64-foot  baizes 4 

Quarter  boats 4 

Pile  driver 1 

Grader 1 

Cross  boat .1 

Mattress  boats 2 

Steam  tender  (Sabrina) 1 

At  the  close  of  operations  in  May  and  June  the  detached  floating  plant  apsembled 
at  Randolph,  Cambridge,  and  Musics  Ferry,  that  at  Bandolph  consisting  of  the  fol- 
lowing hulls: 

100-foot  bargjBS 3 

64-foot  barge',  with  cabin 1 

Mattress  boat 1 

Steam  tender  (Arethusa) 1 

At  Cambridge: 

100-foot  bai^ 1 

64-foot  baiges,  with  cabins 4 

64-foot  bai^ 3 
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G.— Consolidated  bill  of  cost,  extension,  repair,  etc,  Bankhead  6  C. 

H.— Consolidated  bill  of  cost,  extension,  repair,  etc.,  Bankhead  4  C. 

I.— Elements  of  work  and  cost  in  detail  of  738  linear  feet  revetment,  Nigger  Bend. 

J. — Consolidated  bill  of  cost,  extension^  and  repair,  Bankhead  1  D. 

K.— Elements  of  work  and  cost  in  detail  of  825  linear  feet  revetment,  near  Hunts- 
dale. 

L.— Elements  of  work  and  cost  in  detail  of  8,748  linear  feet  revetment.  Pelican 
Bend. 


ExHiBrr  A. 

Oamfied  statement  of  monfy  expenditures  under  allotments  for  detcuihed  works  hdow  Kansas 

OUyy  Mo.,  during  fiscal  year  ending  June  SO,  1900, 


Actual  expenditure  on  account  of  construction  for 
labor  and  materials 

Towboat  service  while  directly  engaged  in  construc- 
tion  


Total. 


All  other  plant  service,  including  repairs,  watching, 

and  moving  from  place  to  place 

Administration  chaiges,  Jefferson  City,  office  and  field 
All  other  charges: 

New  plant 

Surveys 


Total 

Grand  total 


At 
Randolph 
Bend,  Mo. 


97,768.41 
886.78 


8,189.19 


1,760.82 
1,966.66 


128.86 


128.86 


11,983.68 


Above 
mouth  of 
LltUe  Blue 

River. 


S7,806.68 
1,014.68 


8,820.26 


2,064.80 
1,422.72 

92.07 
66.98 


168.06 


12,486.83 


At 

Lexington, 
Mo. 


86,036.86 
263.24 


6,299.60 


1,616.80 
949.80 

79.87 
87.60 


166.97 


Above 

Qlaagow. 

Mo. 


•6,834.28 
1,060.15 


7,914.48 


1,206.01 
2,138.45 

286.64 
7.51 


294,05 


7,981.17 


11,661.94 


Actual  expenditure  on  account  of  construction  for 
labor  and  materials 

Towboat  service  while  directly  engaged  in  construc- 
tion  


Total. 


All  other  plant  service,  including  repairs,  watching, 

and  moving  from  place  to  place 

Administration  charges,  Jefferson  City,  office  and  field 
All  other  charges: 

New  plant 

Surveys 


Total 

Grand  total 


At 

Nleger 

Bend,  Mo. 


•8,629.07 


8,629.07 


1,622.12 
979.79 


104.60 


104.60 


6,336.48 


Near 

Huntsdale, 

Mo. 


•4.180.64 


4,180.64 


1,137.82 
1,702.72 


U0.66 


110.66 


7,181.63 


Pelican 
Bend  and 
vicinity. 


•61.682.06 
6,281.88 


67,963.39 


10,780.61 
7,866.04 

401.49 
796.72 


1,197.21 


87,797.26 


Total. 


996,921.40 
9,025.08 


105,946.48 


20,095.96 
17,014.68 

859.47 
1,800.22 


2,169.69 


146,216.83 


a  About  73  per  cent  of  grand  total  expenditures,    c  About  12  per  cent  of  grand  total  expenditures. 
b  About  14  per  cent  of  grand  total  expenditures,    d  About  1  per  cent  of  grand  total  expenditures. 
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Exhibit  B. 

T!Umerd»  of  with  and  eott  tn  ddaSL  of  1,900  linear  feet  of  revetment,  Randolph  Bend,  oon- 

itrwied  during  May,  1900, 


daflsiflcatlon  and  extent 


Oonin 
item. 


Total. 


Grading  bank,  1,200  linear  feet,  containing  6,211  cnbic  jraxda  of  earth: 

Supplies 

Labor  and  snbelatenoe , 


Total  coat  at  10.042  per  cnbic  yard 

C(HUitnictlon  and  anchorage  of  mattreaB,  1,207  linear  feet,  or  103,802  square 
feet: 

617.79  oordfl  brush 

9,6tt  pounds  fr-lnch  strand 

999  pounds  cable  dips 

820  linear  feet  pine  piling  (deadmen) 

Labor  and  subsistence 


Total  cost  at  90.029  per  square  foot 

Ballasting  mattress  and  bank,  8,176.88  cubic  yards: 

8,176.Sb  cubic  yards  stone 

Labor  and  subsistence 


Total  cost  at  tl.257  per  cubic  yard     

Building  leyee  near  head  of  revetment,  90  linear  feet  in  length,  containing 
293  cubic  yards  of  earth: 
Labor  and  subsistence 


Total  cost  at  80.25  per  cubic  yard 

Towage,  moving  construction  parties,  their  plant,  materials  and  supplies. 
All  other  items  Incidental  to  construction 


Oiand  total  cost  at  16.70  per  linear  foot. 


851.64 
209.81 


1,454.18 

621.91 

114.00 

17.60 

817.45 


2,635.70 
1,856.92 


73.18 


$26a95 


8,025.04 


3,992.62 


73.13 
569.32 
125.22 


8,04&2S 


Exhibit  C. 

EUmenU  of  work  and  cod  in  detail  of  restoration  of  Dike  B  A,  lAttle  Blue  Reach,  during 

the  months  of  August  and  September,  1899. 


Classiflcatlon  and  extent. 


Piling,  Cottonwood linear  feet. 

Lumber,  long-leaf  yellow  pine feetB.  M.. 

Lumber,  cottonwood do 

Stone cubic  yards . 

Brush  and  poles cords., 

■f-inch  galvanized  strand,  muoring  and  lashing  foot  mattresi) pounds. , 

i-inch  galvanLeed  strand,  bracing do 

Bolts,  spikes,  nails,  cable  clips , 

Labor  and  subsistence,  as  follows: 

PUe  driving : 

Weaving  and  sinking 

Bracing 

Curtaining 

Bapplies. 


Bteamboat  service:  Towing  all  supplies,  etc.,  construction  materials,  moving 

partiee  and  their  plant 

AD  other  items  incidental  to  construction 


Total  ooft, 


Quantity. 


10,806 

267 

25,120 

547 

482.5 

3,625 

8,653 


Cost. 


f755.79 

298.16 
492.64 
875.  IS 
184.69 
22J.S7 
166.99 

896.06 
856.06 
477.12 
17&21 
68.18 

9S2.12 
872.62 

6, 78a  73 
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Exhibit  D. 

ElanenUoftoork  cmdood  in  detail  of  460  Ivnearfeet  of  revetment  Blue  Mills  Idand,  constructed 

during  August  and  September,  1899, 


GlaaBiflcation  and  extent 


Grading  bank,  560  linear  feet,  containing  1,680  cubic  yards  of  earth: 


Supplies 

lADor  and  labalfltence. 


Total  cott  at  10.0888  per  cable  yaxd 

ConBtruction  and  anchorage  of  mattress,  460  linear  feet,  or  43,314  square  feet: 

801  cords  brush 

8,820  ponnds  f-inch  strand 

247  pounds  cable  clips 

Labor  and  subsistence 


Total  cost  at  fO.029  per  square  foot 

Ballasting  mattress  and  banlc,  1,290  cubic  yards: 

1,290  cubic  yards  stone 

Labor  and  subsistence 


Total  cost  at  fl.106  per  cubic  yard, 
ire,  moving  construction  parties,  Ih 
All  otner  items  mcidental  to  construction. 

Grand  total  cost  at  16.828  per  linear  foot. 


Toware,  moving  construction  parties,  their  plant,  materials  and  supplies, 
otne: 


Cost  in 
item. 


120.13 
46.02 


620.86 

194.68 

8.69 

682.45 


1,077.88 
847.18 


Total. 


165.16 


1,266.62 


1,425.06 
127.44 
266.56 


8,140.88 


Exhibit  E. 

Consolidated  bUl  of  cost  of  dikes  Nos.  If  2,  S,  4y  Lexington  Reach,  constructed  during 

November  and  December,  1899,  and  April,  1900. 


ClasBiflcatlon. 


Cottonwood  piling.Ilnear  feet. . 

Cottonwood  lumber. feet  B.  M.. 

Brush  and  poles cords.. 

Stone tons.. 

#-inch  strand pounds.. 

i-lnch  strand do.... 

Bolts,  spikes,  nails,  and  cable 
clips pounds. . 

Ijabor  and  subsistence,  as  fol- 
lows: 

Pile  driving 

Bracing 

Weaving  and  sinking 

Curtaining 

Supplies  and  fuel 

Steamboat  service,  towing  all 
supplies,  etc.,  construction 
materials,  moving  parties 
and  their  plant 

All  other  items  incidental  to 
construction 


Total 


Dike  No.  L 


Quan- 
tity. 


1,902 

5,048 

92 

122 

663 

1,266 

1,274 


Cost 


105.10 

59.42 

170.35 

113.43 

54.03 

52.99 

55.22 


Dike  No.  2. 


Quan- 
tity. 


2,622 

7,392 
102.7 
179.6 
990 

1,892 

1,917 


98.38 

144.78 

185.09 

152.59 

157.52 

271.22 

16.85 

27.84 

6.66 

13.06 

101.84 

137.86 

93.04 

127.26 

1,209.42 

1,676.07 

Cost 


$126.10 

81.06 

186.70 

167.00 

80.60 

79.28 

81.11 


Dike  No.  8. 


Quan- 
tity. 


1,240 

8,989 
60.9 
6L1 


848 
921 


Cort. 


f62.00 
43.91 

111.34 
66.81 


48.52 
89.48 


74.07 

49.73 

113.88 

12,47 

4.40 


69.29 

58.76 

744.61 


Dike  No.  4. 


Quan- 
tity. 


1,912 
4,736 
81.9 

102.7 

769 
1,269 

1,260 


Cost 


109.12 
62.10 

154.60 
95.49 
62.67 
49.54 

66.66 


92.84 

83.98 

180.16 

12.88 

7.89 


108.06 

90.76 

1,140.68 
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CnnsoUdaied  bill  of  cost  of  construction  and  repair  of  pH'C-worh  extension  and  louver  radial 
diLt'Sf  huildlvg  nine  stone  dikes,  etc.,  Bankhead  6  &,  WUhoiies  Bend,  etc. — Continued. 


Classificatioii. 

Lower  radial 

DikeB 
construction. 

Building  nine 

stone  dikes 

across  berm. 

Restoring' 
upper  cone. 

Building 

reinforce 

levee. 

Quan- 
tity. 

Cost 

Quan- 
tity. 

Cost. 

Quan- 
tity. 

Cost 

Quan- 
tity. 

Cost 

Native  piling  and  poets number. . 

<'<»ttonu'ood  iMinber .'^et  B-  M. . 

87 

3,968 
46.4 
66.6 

1,325 

1,098.8 

183.09 
48.35 
63.94 

121.23 
76.18 
51.86 

68.06 

77.50 

116. 44 

Stone cubic  yards.. 

5i2.4  S662.'d3' 

81.1  '«95.32 

Brush  and  poles cords.. 

Galvanized  strand pounds. . 

1 

Bolts,  spikes,  nails,and  cable clip6. do .... 

T«abor  and  subsistence,  as  follows: 

Pile  drivinir 

Weavini?  and  sintinir , 

Bracing 

Curtaining 

19.00 
57.96 



Making  and  placing  fascines 

Buildinir  stone  dikes 

175.68 

• 

Restoring  upper  coue 

85.71 

Building  levee 

168.94 

Supplies  and  fuel ' 

6.20 

180.60 
135.37 

1 

Steamboat  servMce,  towing  all  supplies,  , 
etc.,  construction  materials,  moving 
parties  and  their  plant 

110.00 

18.33 

All  other  items  incidental  to  construction  

Total,  aggregating  $14.415.73 

1,094.68 

887.71 

199.36 

68.94 

Exhibit  H. 

Consolidated  bill  of  cost  of  construction  and  repair  ofpHe-work  extension  and  lower  radial 
dike,  Bankhead  4  C,  Wilhoites  Bend,  during  the  fiscal  year  ending  June  SO,  1900, 


Classification. 


Native  pillnff  and  posts number. . 

Cottonwood  lumber feet  B.  M . . 

Stone  (recovered, no  cost)  .cubic  yards. . 

Stone do 

Brush  and  poles cords.. 

{-inch  galvanized  strand pounds. . 

Bolts,  spikes,  nails,  and  cable  clips, 

pounds 

Labor  and  subsistence,  as  follows: 

Pile  driving 

Weaving  and  sinking , 

Bracing 

Curtaining 

Constructing  abattis 

Supplier  and  fuel 

Si«'amboat  service,  towing  all  supplies, 
ctr..  construction  materials,  moving 

parties  and  their  plant 

All  other  items  incidental  to  construc- 
tion   


Totals.  afr;rrcpntinp  $7,212. 32. 


Pile-work 

extension 

construction. 


Reinforce- 
ment and  re- 
IMdrs  of  pile- 
work  exten- 
sion. 


Quan- 
tity. 


282 
10,868 

386 

337.9 

512 
13,596 

4,714.4 


Cost 


Quan- 
tity. 


$518.08 
148.66 


300.72 
961.28 
766.65 

177.08 

411.82 

1,302.31 

410. 10 

193. 67 


83.06 

510.58 
460.58 


676 


815 
223 


6,194.54 


Cost 


17.03 


46.86 
6.76 


60.18 


8.49 


129.32 


Lo  .ver  radial 

dike 
construction. 


Quan- 
tity. 


45 
2,448 
48.3 


45.8 
425 

472 


Cost 


$82.65 
33.48 


86.00 
24.00 

17.64 

66.76 
119.63 
102.40 

35.40 


6.41 

81.46 
67.93 


721.75 


Repairs  to 

lower  radial 

dike,  60  linear 

feet  of  abattis. 


Quan- 
tity. 


16 
192 


8 

4 
4S8 

169 


Cost 


$0.90 
2.34 


10.70 

8.57 

23.78 

6.82 


36.66 


24.13 
52.91 


166.71 
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Exhibit  I. 

EUmmtM  of  work  and  cod  m  detail  of  7 38  linear  feet  of  revetment  in  Nigger  Bend  durmg  th 

fiecal  year  ending  June  SO^  1900. 


ClAwlflratioD  and  extent. 


Procnrlnir  2,006.7  cable  yards  of  itone: 

Quarry  pri  vileg« 

Explodref 

Labor 


Total  cott  at  I0.A457  per  cnbtc  yard. 
Prooiirlng  S96.1  conls  u(  bnisli: 

Stumpag« 

Towtifro 

8ubNi.*(tenoo 

Labor 


Tota]  cort  at  fl.78+  per  cv^rd 

Omdlng  bank.  T.'iO  linear  fei>t,  cHmtainlng  32,075  cubic  yards  of  earth: 

Supi>I  iff* 

8ui>si'>ti'ucc 

Labor 


Toulcoat,  at  90.0861  per  cubic  yard 

Oon»t ruction  and  anchomge  of  iuattri<fl8, 738  linear  feet,  or  G6,992 square  feet: 

Ji  II oh  Rt rand .  6. IM  pounds ; 
'iibh'  el ipw.  III"." I 

IMiu'  piling  (,(U-ud  nion)  IW)  linear  feet 

Bubidatence 

Labor 


Total  cort  atfn.ni^Tpersqnnrt*  foot 

BallA><tJnfr  nuittretis  und  bank,  J.UKl.?  cubic  yards  of  Rtone: 

8ul>Ni^teni*e 

Labor 


Cost  In 
item. 


t86.50 

9S.86 

1,U5.56 


89.61 

18.20 

6.00 

642.69 


TotaL 


91, 295.  f 


16.90 

14.01 
85.06 


874.12 

18.00 

4.60 

9.38 

446.04 


6.88 
562.28 


Total  cost  at  90.2836  per  cubic  yard  .. 
All  other  Items  incidental  to  construction 


Grand  total  cost  of  7:w  linear  feet  of  revetment  at  94.94+  per  linear  foot. 


V06.9 


115.1 


852.(1 


be:?,  j| 
lu»>.1 


3,  i',i'\.  - 


Exhibit  J. 

OofMolidaled  biU  of  coft  of  pile-work  extenmon  and  repair  bankhead  1 D,  Rocheport  Rcac) 

during  the  fiscal  year  ending  June  30^  1900. 


Clarification. 


Cottonwood  piling linear  feet. 

Yellow-pine  lumber feet  B.  M. 

Cottonwood  lumber do... 

Stone cuMc  yards. 

Brush  and  poles cords. 

(ih1  vanised  strand pou  tuLs. 

BoItN,  spikes,  nails,  and  cable  clips do — 

Labor  as  follows: 

Pile  driving 

Weaving  and  sinking 

Bracing 

Curtaining 

Constructing  fascine  spurs 

Suppl i  cs  and  fuel 

Steamboat  service,  towing  all  supplies,  etc.,  construc- 
tion materials,  moving  parties  and  tneir  plant 

All  other  items  inciden tal  to  construction 


Total  aggregating  92,476.80. 


Mle-work  extension. 


Quantity. 


828 
832 


183 

141.1 
8,111 
1,573 


Cost 


9127.84 
85.20 


137.04 

234.64 

91.35 

82.45 

161.96 
414. 74 
196.07 
111.21 


15.75 

866.58 
18L25 


2,054.58 


Repairs. 


Quantity. 


620 


2,281 

12 

15 

830 

815 


Cost. 


930. 


25.- 
11.' 

28  ' 

30. 
49/. 


16- 

53.^ 

7.^ 


41. 


422.; 


,1 
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tiare  brought  about  and  mamtained  the  condition  required — ^i.  e.,  the  contraction  and 
ixiaintenance  of  a  channel  of  a  width  necessary  to  give  the  re(}uired  depth. 

The  exception  noted  is  at  Kirkman's,  where  the  dam  was  improperly  located,  and 
in  consequence  the  chute  has  filled  up,  the  dam  broken,  and  has  been  partly  removed 
\>y  steainboatmen.  This  point  is  at  present  the  worst  obstruction  between  the  lock 
stixd  Tnscumbia,  65  miles  aoove  the  mouth.  Even  in  this  case  it  is  probable  that  the 
dam  could  be  reconstructed  at  a  cost  not  to  exceed  $2,000. 

To  illustrate  the  above  remarks,  sketches  are  submitted  herewith  showing  the  con- 
clitions  at  Burd's,  Round  Bottom,  and  Dixon's  shoals  as  shown  by  surveys  made  in 
1 872,  before  the  dams  were  built.  The  dams  are  located  on  these  sketches  from  rec- 
ords made  at  the  time  they  were  built.     (Pis.  I  and  11. ) 

There  are  also  sketches  of  the  same  shoals  made  from  the  surveys  of  1895,  showing 
tlie  dams  as  found  at  that  time,  also  the  condition  of  the  shoals.  These  three  shoals 
a.T-e  selected  as  examples  because  thev  are  the  oldest  dams  built  with  the  exception  of 
tlie  one  at  Shipley's,  and  as  that  will  be  submerged  by  the  construction  of  Lock  and 
X>am  No.  1  it  has  not  been  considered. 

At  Burd's  2,640  feet  of  training  dam  and  440  feet  of  cross  dam  were  built  in  1873, 
&11  on  the  right  side  of  the  channel.  This  was  repaired  bv  the  use  of  800  yards  of 
rock  in  1874.  In  1879  and  1880,  195  feet  of  cross  wall  and  950  feet  of  trainmg  wall 
were  built  on  the  left  side  of  the  channel,  and  since  that  time  no  repairs  have  been 
xnade.  The  sketches  show  an  increase  in  the  ruling  depth  of  a  little  over  1  foot  and 
no  shoaling  in  the  channel  below  the  dam. 

At  Round  Bottom  1,200  feet  of  training  dam  and  480  feet  of  cross  dam  were  built  in 
1 873,  and  I  have  found  no  records  of  any  repairs  having  been  made  to  it.  The  survey 
of  1895  shows  the  dam  intact  as  to  position  and  length,  though  the  lower  end  has 
either  been  degraded  somewhat  or  has  settled.  The  ruling  depth  has  been  increased 
"by  1.5  feet,  with  no  sign  of  shoaling  below  the  dam. 

At  Dixon's  583  feet  of  cross  darii  and  2,003  feet  of  training  dam  were  built  in  1873, 
and,  with  the  exception  of  a  break  60  feet  long  in  the  cross  dam  repaired  in  1878,  it 
lias  had  no  repairs  or  extensions.  The  ruling  depth  has  been  increased  by  1.5  feet. 
The  dam  is  intact,  thouj^h  the  cross  daxa  has  oeen  degraded  somewhat,  and  there  is 
not  the  slightest  indication  of  any  shoaling  below  the  dam. 

These  sketches  al»o  show  the  stability  of  the  stream  and  its  banks. 
Results  at  Moore's  Flat,  Hoskin's,  and  Berry's  show  equally  as  favorably,  though  the 
dams  are  of  more  recent  construction,  and,  in  the  case  of  Moores  Flat,  have  received 
more  repairs. 

A  consideration  of  the  above  facts  would  seem  to  warrant  £he  assertion  that  a 
radical  and  permanent  improvement  of  the  Osage  River  is  possible  at  a  cost  insignifi- 
cant when  compared  witn  the  cost  of  canalization,  and  well  within  the  limit  war- 
ranted by  the  commerce  and  the  needs  of  the  country  through  which  the  stream  flows. 
In  addition  to  the  above-mentioned  works  the  work  of  removing  snags,  logs,  stumps, 
and  other  obstructions  from  the  channel  and  cutting  overhanging  trees  from  the  bank 
has  been  carried  on  at  various  times  since  the  inception  of  the  work.  The  latest  snag- 
ging was  done  in  1895.  More  or  leas  of  this  work  will  always  have  to  be  done,  though 
the  amount  required  will  probably  not  exceed  |2,500  per  annum. 

CONSTRUCTION  OF  LOCK  AND  DAM  NO.  1. 

A  history,  description,  and  discussion  of  this  structure  is  given  in  the  report  of  the 
Chief  of  Engineers  for  1897,  page  3947,  and  a  report  of  its  partial  construction  in 
the  report  of  same  for  1898,  page  3541.  Owing  to  lack  of  funds  no  work  had  been 
done  from  the  suspension  of  operations  in  1897  up  to  the  spring  of  1899.  The  river 
and  harbor  act  of  March  3, 1899,  having  contained  a  provision  for  completing  the 
work,  a  contract  had  been  entered  into  with  Pollard  &  Wallace,  May  16,  1899.  The 
woik  contemplated  in  the  contract  was  the  completion  of  the  lock  walls,  constructing 
the  gates,  filling  behind  the  land  wall,  dredging  above  and  below  the  lock,  paving  the 
adjacent  slopes,  and  constructing  the  dam.  Tne  latter  is  a  concrete,  iron,  and  wood 
structure,  resting  on  a  pile  foundation.  It  is  840  feet  lon^  between  the  lock  wall  and 
the  abutment  and  is  16  feet  high.  It  is  divided  by  nine  piers,  each  10  feet  thick,  into 
ten  sections,  each  75  feet  in  length.  The  lower  9  feet  of  its  height  is  stationary  and 
of  concrete,  with  the  usual  timber  apron  below  it.  The  upper  7  feet  is  movable  and 
of  the  type  known  as  the  "Chittenden  drum  weir."  The  valves  for  controlling  the 
ingress  and  egress  of  water  to  the  chamber  under  the  weir  are  situated  in  the  piers. 
These  valves  are  moved  by  hydraulic  engines,  which  are  in  turn  actuated  through 
small  pipes  buried  in  the  concrete  by  a  small  pump  on  shore. 
I  Two  ara wings  are  submitted  herewith  showing  the  details  of  construction  of  the 
lock  and  dam.     CPls.  Ill  and  IV. ) 
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^riie  piles  under  sections  1,  2,  and  3  were  driven  with  a  drop  hammer.  Those 
under  tine  other  sections  were  driven  with  a  No.  1  Cram  steam  hammer.  Section  10 
and.  the  abutment  rest  on  solid  rock. 

Piling  was  paid  for  per  foot  under  the  cut-off. 

Tbie  piles  are  capped  with  10  by  10  inch  yellow  pine  and  floored  over  with  3-inch 
Oik. 

Tlie  concrete  stationary  dam  and  the  steel  frames  supporting  the  weir  are  placed 
OS  this  floor.  Ihe  dam  is  9  feet  high,  11.5  feet  wide  on  the  bottom;  the  downstream 
face  is  vertical  to  the  full  height  and  forms  one  side  of  the  x)aasage  through  which 
tbe  J¥B,ter  reaches  the  weir  chamber;  the  upstream  face  has  a  vertical  height  of  4  feet 
and  then  slopes  downstream  till  a  top  width  of  2  feet  is  reached. 

A  part  of  tne  steel  work  is  buried  m  the  concrete. 

STTEBL  FRAMES. 

The  frames  forming  the  weir,  its  supports,  and  the  weir  chamber  are  made  of  the 
uflual  commercial  shapes  of  stnictural  steel  and  are  riveted  together.  This  portion 
of  the  dam  is  in  tended  to  be  entirely  self -sustaining,  and  it  depends  on  the  concrete 
portion  only  for  its  weight  in  preventing  overtummg  of  the  structure  as. a  whole. 
£kch  member  was  designed  and  proportioned  to  resist  the  strains  to  be  brought  on 
U  and  has  been  built  in  accordance  with  modem  practice  in  structural  work.  Each 
flrame  forms  an  independent  member,  joined  to  the  adjacent  ones  only  by  the  sheet- 
mg  which  covers  the  whole. 

The  steel  work  was  manufactured  by  the  Kenwood  Bridge  Company,  of  Chicaeo. 
Ihe  downstream  leg  of  the  A  frame  carries  a  bulkhead,  which,  with  the  face  of  Uie 
eoncrete,  forms  a  passage  for  the  water  to  the  weir  chamber  from  the  inlets  in  the  piers. 
In  order  that  the  pressure  of  the  water  may  be  uniformly  distributed  under  the  weir 
for  its  whole  length,  the  connection  between  this  passage  and  the  weir  chamber  is 
made  through  a  narrow  slit  extending  the  whole  length  of  the  latter  and  having  an 
area  about  the  same  as  the  inlet  passages  in  the  piers. 

The  stationary  portion  of  the  dam,  the  apron,  the  weir  chamber,  and  the  piers  of 
that  part  of  the  work  which  was  inclosed  as  mentioned  above  was  completed  about 
December  5,  and  as  it  was  not  thought  advisable  to  attempt  to  close  the  remaining  space 
in  the  river  at  that  time  of  the  year  work  was  suspended  on  the  9th  for  the  season. 

The  w^  frames  were  hung  in  position  and  their  top  surface  covered  to  prevent  the 
accumulation  of  sediment  in  the  weir  chamber  during  the  high- water  season. 

The  work  accomplished  by  contract  during  the  season  includes  the  completion  of 
the  lock  walls  and  gates,  the  removal  of  the  cofferdam  surrounding  the  lock,  paving 
the  slopes  above  and  below  the  lock  to  an  elevation  of  about  113,  the  construction  (3 
seven  sections  of  the  stationary  portions  of  the  dam,  with  the  apron  and  hanging  the 
weir  frames  in  position,  seven  piers,  and  the  abutment.  The  amount  and  cost  of 
each  class  of  work  is  given  in  the  table  attached. 

During  the  season  the  following  was  accomplished  b}r  hired  labor  and  the  pur- 
chase of  material  in  open  market:  Filling  valves  placed  in  position  in  upper  nuter- 
sill  wall,  miter  sills  constructed  in  position,  gate  anchorages  placed,  controlling 
valves  for  dam  constructed  and  hung  m  the  completed  piers  and  the  abutment,  ana 
the  hydraulic  engines  procured. 

There  remains  yet  to  be  done  to  complete  the  structure  the  erection  of  three  sec- 
tions of  dam  and  two  piers  complete,  the  sheathing  of  all  the  weir  frames,  the  instal- 
lation of  the  manipulating  machinery,  the  construction  of  the  operating  machinery 
for  the  gates  and  tne  filling  valves,  filling  behind  the  lock  wall,  and  probably  some 
dredging  below  the  lock. 

The  amount  of  work  under  the  various  items  of  the  contract,  in  the  completed 
work  and  the  work  yet  to  do,  vary  somewhat  from  the  estimated  amount  as  given 
in  the  specifications  and  invitations  for  proposals,  and  especially  in  the  amount  of 
excavation.  Giving  this  fact  for  a  basis,  the  contractors  have  applied  for  a  termina- 
tion of  their  contract,  and,  after  considerable  discussion  and  the  rejection  of  numerous 
claims^  an  agreement  has  been  reached  with  them  that  contemplates  the  termination 
of  their  contract.  They  are  to  be  paid  for  the  full  amount  of  work  completed  and 
accepted  at  contract  prices,  material  on  hand  and  required  in  the  completion  of  the 
work  will  be  purchased  of  them  at  market  prices,  and  the  Government  is  to  have 
the  use  of  their  plant  for  completing  the  work,  for  the  use  of  which  they  are  to  be 
paid  $2,500.  The  contractors  are  to  retun  their  ownership  in  the  plant  and  remove 
it  on  the  completion  of  the  work. 

Notice  of  the  final  approval  of  this  agreement  and  termination  of  the  contract  was 
received  on  June  12,  and  arrangements  have  been  instituted  for  the  completion  of 
the  work  by  hired  labor. 
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InfoiTDAl  propowJa  hxTt  been  received  and  orders  given  for  nearly  all  of  the  mate- 
rial requirea,  and  it  is  ipected  that  a  suiall  force  will  be  emploved  by  the  end  of 
the  fisod  year  in  doing  nuch  work  aa  can  be  undertaken  before  the  river  falls  to  a 
low  enough  stage  to  permit  of  work  in  the  river.  Plates  V  to  XI  (photographs) 
illustrate  the  progress  of  the  work  during  the  season  of  1899. 
Very  respectfully,  your  obedient  servant, 

F.  B.  Maltbt,  AuUUmt  Engmur, 
<3apt  Charlbs  Kkllbb, 

OorpB  of  Engiu^en,  U.  S.  A,, 

Secretary  Mis$ouri  River  Oommimon, 


Total  quantities  of  work  on  the  con^ruction  of  Lock  and  Dam  No.  1,  Osage  RivoTf  Mis- 
souri, under  contract  willi  Pollnrd  A  }Ytdhice  tUUed  May  16,  1809. 


l>v9\\gi\tMon. 


Earth  excavation: 

Wet,  At  80  cents  per  cnblc  yard 

Dry,  At  70  cents  per  cubic  yard 

Rock  ezcayation,  at  $1  per  cubio  yard 

Ptone  pftving,  at  tl.40  per  Rqimre  yard 

Cement,  at  f*J*V>  per  barn»l  of  3m)  pounds  net 

Mortar  mixing,  lormiiiK,  and  placinff.  at  Sr>  |M^r  cut>i<>  yard 

Concrete  mixing,  forming,  ana  placing,  at  |^.5U  pt>r  vwbw  yuid. 
Ironwork: 

Frames,  atfti  cents  per  pound 

Castings,  at  16  centM  |>er  pound 

Piles,  at  60  cents  per  linear  foot 

Hheet  piling,  10  inches  wide,  at  60  cent^  per  linoar  foot 

Lumber: 

Floors  and  aprons,  at  146 per  M.,  B.M 

Shi iithing,  at  163  per  M.,  B.M 

(fnllage,att37perM.,  B.M 

liOck  RHics,  at  SI  .riOO  each 

Removing  old  colTer  dum.at  12  perftntt 


TotHl. 


Amount. 


6.8M 

10,902 

1,961 

098. 6 
4,428.5 

76 
4,447.6 

220,682 
86.873 

18,274 
15,006 

126,626 

47,979 

113.870 

4 

724 


Coot 


t5,086.40 

7,631.40 

1,961.01) 

971.01 

13,064.07 

380.00 

20.015.10 

14,341.06 

5,  Sa*).  95 
9, 137. 00 
7,543.00 

6,820,20 
8,022.  (»8 
4, 194.  C9 
6,000.00 
1,448.00 


105, 921.  Gl 
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annual  report  on  thb  oasconadb  river,  by  mr.  f.  b.  maltbt,  assistant  enoinrbr. 

Missouri  River  Commission, 
St.  Louis,  Mo.,  April  to,  1900. 

Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  pertaining 
to  the  improvement  of  the  Gasconade  River  for  the  nscai  year  ending  June  30,  1900: 

Owing  to  a  lack  of  funds,  no  active  field  operations  had  been  undertaken  since  the 
summer  of  1896.  An  examination  of  the  stream  from  Arlington  to  its  mouth,  a  dis- 
tance of  108  mile!^,  was  made  in  the  fall  of  1897,  and  the  results  of  this  examination 
with  the  recommendations  of  the  officer  in  charge  are  given  in  the  report  of  the  Chief 
of  EngiAeers  for  1898. 

The  river  and  harbor  act  of  March  3,  1899,  contained  ap  item  of  $15,000  for 
"Improving  the  Gasconade  River,  Missouri,"  and  on  May  16,  1899,  I  was  placed  in 
IooaI  charge  of  the  work. 

The  work  contemplated  for  the  season  of  1899  was  of  the  same  general  nature  as 
that  prosecuted  in  previous  years,  viz,  the  removal  of  snags  and  other  obstructions 
from  the  channel  and  the  construction  of  contraction  works  for  the  purpose  of  deepen- 
ing the  water  over  the  shoals.  The  nature  of  these  contraction  works,  their  history, 
and  the  results  obtained  have  been  discussed  in  my  report  of  operations  on  the  Osage 
River  for  this  year,  and  as  the  characteristics  of  the  Osage  and  Gasconade  rivers,  as 
far  as  shoals  are  concerned,  are  very  similar,  the  same  remarks  and  conclusions  will 
apply  to  the  works  on  the  latter  stream. 

No  floating  plant  being  available  for  use  on  this  stream,  two  gunwale  barges  were 
built  on  the  private  boat  ways  at  Osage  City.  They  are  68  feet  long,  18  feet  wide, 
and  3 J  feet  deep,  with  flush  deck,  and  are  built  of  yellow  pine  throughout.  They 
were  built  by  hired  labor  and  the  purchase  of  material  under  informal  contract. 
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Cofst{2) 


1936.90 

OeJcum,  cotton,  paint,  and  oil 75. 83 

Iron 112.18 

Xjiimber 776.78 

Bentalof  ways 20.00 

1, 920. 79 

A  party  of  about  fifteen  men  was  organized  July  24  under  the  immediate  super- 
vision of  Mr.  S.  F.  Crecelius,  assistant  engineer,  and  work  begun  at  Browns  Shanty, 
or  Catfish  Shoal,  16  miles  from  the  mouth  of  the  river. 

BROWNS  SHANTY. 

The  work  at  this  point  consisted  of  building  a  low  dam  running  diagonally  down- 
stream from  the  high  gravel  bar  adjoining  the  left  bank  and  closing  two  channels 
aerosB  this  bar,  which  together  carried  about  one-half  of  the  low-water  discharge. 
Ihis  dam  for  the  greater  part  of  its  length  was  built  in  very  shallow  water,  and  con- 
mstB  simply  of  a  myer  of  willows  about  6  Inches  thick,  on  which  was  placed  a  loose 
lock  dam  averaging  about  6  feet  wide,  2  feet  high,  and  1  foot  above  low  water. 
Where  the  dam  crossed  the  side  channels  mentioned  above,  cribs  made  of  rough  logs 
and  about  20  feet  long,  5  feet  wide,  3  to  6  feet  high,  and  filled  with  rock  were  used. 
M  the  lower  end  of  tne  shoal  a  training  wall  245  feet  long  was  built  This  wall  is 
not  connected  with  the  cross  dam.    The  total  length  of  dam  built  was  1,075  feet. 

A  large  bowlder  about  20  feet  long  and  known  as  Catfish  Eock,  which  obstructed  the 
channel,  was  blown  to  pieces  and  removed. 

Near  the  lower  end  ol  the  shoal  and  opposite  the  short  training  wall  a  small  bar 
projected  into  the  channel  from  the  rignt  bank.  This  bar  was  composed  of  very 
coarse  gravel  and  was  partly  scraped  awav  in  order  to  straighten  the  channel. 

The  work  at  this  shoal  is  not  considered  complete,  but  as  the  results  obtained  were 
immediate  and  satisfatory,  the  depth  in  the  channel  being  increased  from  6  inches 
to  about  2  feet,  and  as  work  in  other  localities  was  urged  by  the  steamboat  men,  it 
was  thought  best  to  let  it  stand  in  its  present  condition  through  one  season. 

It  is  proposed  to  extend  the  training  wall  downstream  500  feet  and  upstream  to  a 
junction  with  the  cross  dam,  and  strengthen  the  cross  dam  if  found  necessary. 

WOODPECKER  ISLAND. 
[11  miles  above  the  mouth.] 

At  this  point  some  fifteen  vears  ago  a  dam  was  built  from  the  left  bank  to  what  was 
then  the  nead  of  Woodpecter  Island,  thus  cutting  off  the  flow  from  the  left-hand 
chute.  Since  that  time  the  head  of  the  island  has  worn  away  and  is  now  a  gravel  bar 
with  two  channels  across  it  returning  the  water  to  the  left  tiank  below  the  old  d^. 
A  portion  of  the  latter  had  been  removed  by  steamboat  men  and  the  channel  in  use 
was  down  along  the  left  bank.  Work  was  commenced  here  August  24  and  consisted 
of  removing  about  75  feet  of  the  old  dam  and  the  construction  of  a  low  dam  running 
diagonally  downstream  from  the  right  bank  to  the  outer  end  of  the  old  dam,  thus 
shutting  off  the  flow  down  the  right-bank  channel.  A  training  dam  315  feet  long 
was  built  from  the  inner  end  of  the  old  dam  downstream.  The  total  length  of  the 
dam  built  was  1,175  feet,  average  height  2^  feet,  and  average  width  6  feet. 

The  results  obtained  were  immediate  and  satisfactory,  tnere  being  not  less  than  2 
feet  in  the  channel.  To  make  the  work  permanent  and  complete  me  training  dam 
should  be  extended  upstream  500  feet  and^ownstream  to  a  junction  with  a  dam  built 
in  1896. 

Work  was  completed  September  26  and  the  party  moved  to — 

BRANDTS  SHOAL 
[16  miles  above  the  month]. 

At  this  point,  in  1895,  there  had  been  built  a  dam  closing  the  chute  along  the  left 
bank  and  oehind  a  small  island,  and  also  two  spur  dikes  extending  into  the  stream, 
one  from  the  island  and  one  from  the  right  banx  and  somewhat  below  the  first  one. 

The  condition  at  the  banning  of  the  low-water  season  of  1899  emphasizes  the 
utter  inexpediencjr  of  contracting  the  channel  by  spur  dikes  alone.  There  was  no 
lack  of  water  at  this  point,  but  the  current  whipped  around  the  end  of  the  upper  dike 
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and  ran  parallel  to  and  below  it,  making  a  channel  too  crooked  to  navigate.    The  cur- 
lent  around  the  end  of  the  dike  was  aiao  exceesiye,  as  was  to  be  expected. 

The  work  done  consisted  of  buildins  a  new  dam  across  the  head  of  the  chute,  con- 
Btructing  375  feet  of  training  dam,  and  removing  45  feet  of  the  outer  end  of  the  old 
spur  dike.    The  total  lenfi:th  of  dam  built  was  44^  feet 

The  boiefidal  effects  of  the  work  were  apparent  immediately,  but  to  make  tbem 
permanent  the  training  wall  should  be  extended  upstream  to  the  cross  dam.  It  in  ay 
oe  found  desirable  to  extend  it  downstream  also,  if  the  next  low- water  season  sho  w^ 
any  indication  of  a  diq)06ition  to  shoal  below. 

At  upper  Turnpike  bhoal,  about  one-half  mile  below  Brandts,  the  river  follows  a 
bend  in  the  right  bank,  the  lower  part  of  the  bend  being  at  the  foot  of  a  steep  bluff. 
In  the  bight  of  tiie  upper  end  of  the  bend  is  a  small  island,  the  river  side  of  which 
is  in  the  general  line  of  the  right  bank.  The  chute  back  of  it  contained  some  run- 
nine  watOT.  The  water  in  the  channel  striking  a  rocky  point  formed  by  the  inter- 
section of  the  ri^ht  bank  and  ^e  lower  side  of  Sie  chute,  caused  an  eddy  which  was 
a  menace  to  navigation,  especially  by  rafts.  A  short  dam  was  built  across  the  head 
of  the  chute  and  a  training  dam  Irom  the  foot  of  the  island  to  the  main  bank  mak- 
ing, in  effect,  a  continuous  curved  bank.  The  total  length  of  dam  built  was  470  feet. 
Alarge  bowlder  was  also  destroyed  and  removed. 

The  work  at  this  i>oint  was  completed  October  21,  and  the  work  of  clearing  tlie 
channel  of  snags  and  other  obstructions  was  begun. 

SNAGGINO. 

The  party  proceeded  to  Pryors  Bend  and  from  that  point  worked  toward  tlie 
mouth  of  the  nver,  removing  all  snags  from  the  channel.  The  latter  point  was  reached 
December  7,  and  the  party  discharged. 

The  river  distance  worked  over  was  35  miles  and  the  number  of  snags  removed  was 
as  follows: 

Length  80  to  85  feet,  average  diameter  28  inches 13 

Length  70  to  80  feet,  average  diameter  26  inches 9 

Length  60  to  70  feet,  average  diameter  21  inches 18 

Length  50  to  60  feet,  average  diameter  18  inches 27 

Length  less  than  50  feet,  average  diameter  less  than  18  iuchud 115 

Large  stumps 46 

Total 228 

In  addition,  3  large  bowlders  and  2  rack  heaps  were  destroyed  with  dynamite. 
Counting  bowlders  and  rack  heaps  each  equivalent  to  one  snag,  gives  a  total  of  223 
snaffs  destroyed.    The  total  field  cost  of  snagging  was  $1,232.95,  or  $5.24  per  snag. 

The  field  cost  of  the  season's  work  is  shown  in  the  following  table: 

Construction  of  barges $1, 795. 08 

Snagging 1,232.95 

Expenditures  at  Catfish  Shoal 1, 088. 87 

Expenditures  at  Woodpecker  Island 1, 130. 42 

Expenditures  at  Brandts  Shoal 843. 77 

Superintendence  and  general  expenses 1, 013. 76 

Total 7,104.85 

Sketches  are  submitted  herewith  showing  the  work  accomplished  at  each  of  the 
above  shoals  (Pis.  I,  II,  and  III). 

Very  respectfully,  your  obedient  servant, 

F.  M.  Mai/tby,  Assistant  Engineer, 
Capt  Charles  Keller, 

Corps  of  Engineers,  U,  S.  A,,  Secretary  Missouri  Ewer  Commissian. 
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[The  references  in  roman  are  to  part  (or  volume)  and  thcee  in  arabic  to  page.] 

A. 

Abrams  Creek,  Tenn.,  survey  of i,469 

Acts  of  Congrees.    See  Laws. 

Acashnet  River,  Mass.    See  New  Bedford  Harbor. 

Agate  Bay,  Minn. ,  improvement  of  harbor i,  518;  v,  8551 

Ahnapee  Harbor,  Wis.,  improvement  of i,527;  v,8674 

Aid  to inj nred  employees,  recommendation  regarding i,44 

Alabama  River,  Ala.,  improvement  of i,340;  iii,2182 

Albemarle  and  Chesapeake  Canal,  N.  C,  improvement  of  waterway 

via ...  1,362;  IT,1778 

Albemarle  Sonnd,  N.  C: 

Examination  of  waterway  from  Sonth  Mills  to  and  including  Beau- 
fort and  Ocracoke  inlets .  .   i,  265, 277 

Improvement  of  waterway  to  Norfolk.  Va. ,  via  Currituck  Sound,  i.  262;  ii,  1778 
Improvement  of  waterway  to  Norfolk,  Va. ,  via  Pasquotank  River,  i,  261 ;  ii,  1778 

Alburg,  Vt. ,  bridge  across  Lake  Champlain i,  697 

Alexandria  Harbor,  La. : 

Bridge  across  Red  River i,  698 

Examination  and  survey i,414;  iv,2569 

Improvement  of  Red  River  below  Fulton,  Ark i,  898;  iv,  2480 

Alice  (bark),  removal  of  wreck  of i, 383;  iii, 2282 

Allegheny  River,  Pa. : 

Bridge  from  Highland  Park,  Pittsburg,  to  Sharpsburg i,  699 

Construction  of  locks  and  dams  i,  483;  v,  3257 

Improvement  by  open-channel  work i,  485;  v,  3268 

Improvement  of  Pittsburg  Harbor i,481;  v,3254 

Alli^tor  Creek  or  River.  S.  C. : 

Examination  and  survey  to  Charleston i,  292;  iii,  1908 

Examination  and  survey  to  Estherville-Minim  Creek  Canal,  i,  291;  in,  1894, 1897 
Alllj^ator  Head.  Matagorda  Bay,  Tex.,  examination  of  harbor  at ..  i,  397;  iv,  2462 

Allouez  Bay,  Wis.  (see  Duluth  Harbor) i,514;  v,3554 

Alloway  Creek,  N.  J.,  improvement  of i,203;  ii,  1583 

Alpena  Harbor,  Mich. ,  improvement  of .  , .  i,  575;  vi,  3975 

Altamaha  River,  Ga.,  improvement  of i,  298;  in,  1939 

Alvena  (steamship),  removal  of  wreck  of i,166;  ii,  1471 

Alviso  Harbor,  Cal.,  improvement  of i,624;  vi,4213 

Ambrose  Channel,  New  York  Harbor,  N.  Y.,  improvement  of   . .  .  i,  161;  ii,  1459 

Amite  River,  La.,  improvement  of i, 363;  iii,  2243 

Amphlet  Slough,  San  Joaquin  River,  Cal.,  examination  for  closure  of i,  634 

Anclote  River,  Fla,,  improvement  of i,324;  iii,2028 

Andura  (Nandua)  Creek,  Va. , improvement  of i,  260;  ii,  1771 

Ann,  Cape,  Mass.: 

Construction  of  harbor  of  refuge  in  Sandy  Bay i,  72;  ii,  1 161 

Examination  andsurvey  of  piers  and  breakwater  at  Rockport.  i,  77;  ii,  1177, 1178 
Resnrvey  and  estimate  of  cost  at  breakwater,  Sandy  Bay,  including 

project  for  completing  harbor  of  refuge i,  77;  ii,  1184 

Antioch,  Cal. ,  examination  of  channel  to  Smsun  Point i,  634 

Apalachicola  Bay  and  River,  Fla. : 

Improvement  of  bay i,329;  iii,2091 

Improvement  of  river,  including  the  Cut-off i,  830;  ni,  2095 

Appomattox  River,  Va. : 

Examination  of i,265 

Improvement  of 1,258;  ii,  1766 

Appoqiiinimink  River,  Del. ,  improvement  of i,  21 1 ;  ii,  1633 

Aqueduct  Bridge,  Washington,  D.  C. ,  repair  of i,  703;  viii,  5123 

Aransas  Pass,  Tex.,  improvement  of 1,392;  iv,2336 

Arcadia,  Mich.,  examination  at i, 569;  v, 3942 

Arch  Rock,  San  Francisco  Harbor.  Cal. ,  removal  of i,  625;  vi,  4215 
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ArkanwM  Biver: 

Ezamination  and  survey i,424 

Ganging (»ee Miaeiaaippl River) i,412;  iv,254D 

General  improvement i,416;  iv,2o8l 

Removal  of  obstrnctions —  i,415;  iv,2577 

Armament.    See  Fortificationa 
Arthnr  Kill,  K.  Y.  and  N.  J.: 

Examination  and  snrvey i»188;  11,1525,1537 

Improvement  of  (see  Staten  Island-New  Jersey  o^nnel) i,  178;  ii,  1502 

Arthnr  Lake.  La.  (see  Mermentan  River) i,374;  iu,2264 

Ashland  ELarbor,  Wis. ,  improvement  of i,516;  v,3592 

Ashley  River,  S.  C,  examination  of i,293 

Ashtabnla  Harbor,  Ohio: 

Improvement  of i,600;  vi,4075 

Water  levels i,  715;  vra,  5402 

Aflsawaman  Bay,  Del. ,  improvement  of  waterway  via i,  217;  n,  1642 

Assistance  to  injnred  employees,  recommendation  regarding i,44 

Assistants,  civilian,  to  certain  engineer  officers i,35 

Assonet  River,  Mass. ,  examination  of i.  Ill;  ii,  1300 

Astoria,  Orejr.  (see  Colnmbia  River,  below  Tongne  Point) i,  670;  vi,  4360 

Atchafalaya  Bay  and  River,  La.: 

Examination  and  snrvey  of  bay ..  i,383;  111,2282,2284 

Rectification  of  river  month  by  Mississippi  River  Commission,  i,  694;  vn,  4525 
Angusta,  Ga.: 

Improvement  of  Savannah  River  above 1,296;  ui,  1930 

Improvement  of  Savannah  River  below i,  294;  ni,  1928 

Anx  Bees  Scies  Lake,  Mich.  («ee  Frankfort  Harbor) i,565;  v,8925 

B. 

Back  Cove,  Portland,  Me.  (see  Portland) i,60;  n,  1097 

Bagaduce  feiver,  Me.,  improvement  of  _ i,51;  n,  1084 

Baltimore  and  Ohio  Railroad  Company,  bridge  of i,699 

Baltimore  Harbor,  Md. : 

Defenses  of 1,6,11,21,866 

Harbor  lines  in  Patapsco  River,  Cnrtis  Bay,  and l,  40;  ii,  1693, 1697 

Improvement  at  Spnng  Garden i,233;  ii,  1693 

Improvement  of  channel  to.  .. i,231;U,  1687 

Improvement  of  channel  to  Cnrtis  Bay i,233;  ii,  1692 

Removal  of  wreck  in  Patapsco  River i,284;  ii,  1693 

Bar  Harbor,  Me. : 

Coustrnction  of  breakwater i,47;  ii,  1079 

Defenses  of 1,13,733 

Bamegat  Light  N.  J.,  removal  of  wreck  off ii,  1588 

Barren  River,  Ky.,  operating  and  care  of  locks  and  dams i)511;  v,  3516 

Bartholomew  Bayou,  La.  and  Ark. ,  improvement  of i,  404;  iv,  2513 

Bass  River  Harbor.  Mass. ,  examination  of i,110;  ii,1282 

Bastrop  Bayon,  Tex. ,  examination  and  snrvey i,  395;  iv,  2414, 2416 

Bath,  Me. : 

Improvement  of  Kennebec  River  at i,  58;  ii,  1095 

Removal  of  wreck  in  Kennebec  River  at i,62;  ii,1100 

Battalion  of  Engineers 1,36,1050 

Batteries: 

Dynamite 1,10,35 

Qnn  and  mortar 1,6,7,35 

Battery,  the,  New  York  Harbor,  N.  Y.,  removal  of  wreck  off i,  166;  ii,  1473 

Bay  Ridge  Channel,  New  York  Harbor,  N.  Y.,  improvement  of i,163;  ii,  1464 

Bay  Shore,  Long  Island,  N.  Y..  examination  at i,  160;  ii,  1441 

Bayside  Channel,  New  York  Harbor.  N.  Y.,  improvement  of i,  161;  ii,  1459 

Beachridge,  111.    See  Beechridge. 

Beach  Thoronghfare,  N.  J.,  examination  of 1,208 

Bears  Cnt,  Biscay ne  Bay,  Pla. ,  examination  of l,  316;  ni,  1986 

Beaufort  Harbor  and  inlet,  N.  C. : 

Defenses  of  harbor  entrance i,  28, 897 

Examination  of  waterway  from  Sonth  Mills  to  and  including  Beanf ort 

Inlet 1,266,277 

Improvement  of  harbor i,  271;  in,  1808 

Improvement  of  waterway  from  Beanf  ort  to  Newbem i,  270;  in,  1806 

Improvement  of  waterway  from  Beaufort  to  New  River i)271;  ni,  1810 
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Beaafort  Harbor  and  River,  S.  C: 

Defenses  of  Port  Royal  Sound 1,6,10,12,24,915 

Improvement  of  channel  to  Savannah,  Gbk  (see  Savannah) i,  202;  in,  1013 

Improvement  of  river i,289;  iii,1873 

Removal  of  sunken  logs  in  waterway  to  Charleston i»  291 ;  iii,  1876 

Removal  of  wreck  of  boat  Sprite,  near  naval  station i,  290;  iii,  1875 

Beechridge,  111.: 

EsamiDation  and  soryey  for  preventing  break  in  Mississippi  River 

at 1,431;  iv,2672,2674 

Prevention  of  Inreak  in  Mississippi  River  at i,  429;  iv,  2666 

Belle  River,  Mich.,  improvement  of i,582;  vi,3991 

BeUevne,  Iowa,  examination  of  Mississippi  River  opposite i,  434;  iv,  2759 

Bell,  Lavinia  (schooner) ,  removal  of  wreck  of i,  62;  ii,  1100 

Benson  (schooner) ,  removal  of  wreck  of i,  608;  vi,  4094 

Benton  Ck)nnty,  Oreg.,  bridge  of i,701 

Benton  Harbor  Canal,  Mich,  (see  St.  Joseph  Harbor) i,552;  v,3879 

Bergen  County  Traction  Companv,  bridge  of i,700 

Beverly  Harbor,  Mass.,  examinations  of . .  . i,  77, 78;  u,  1182 

Big  Assawaman  B^%  Del.,  improvement  of  waterway  via i,  217;  ii,  1642 

Big  Barren  River,  Ky. ,  operating  and  care  of  locks  and  dams i,  511 ;  v,  3516 

Big  Richland  Creek  or  River,  Tenn.  (see  Richland  River) i,  469;  v,  3074 

Big  Sandy  River,  W.  Va.  and  Ky. : 

Bridge  between  Kenova,  W.  Va. ,  and  Catlettsburg,  Ky i,  697 

Improvement  of * i,496;  v,3347 

Improvement  of  Levisa  Fork i,499;  v,3360 

Improvement  of  Tug  Fork : i,498;  v,3357 

Operating  and  care  of  lock  and  dam i,498;  v,8363 

Survey  of,  including  Levisa  and  Tug  forks i,  503;  v,  3400 

Big  Stone  Lake,  Minn.,  survey  of i,442;  rv,2833 

Big  Sunflower  River,  Miss. ,  improvement  of i,  411 ;  rv,  2537 

Billingsport,  N.  J.,  removal  of  wreck  in  Delaware  River  below i, 206;  ii,  1589 

Bills  of  Congress  authorizing  construction  of  bridges , i,  40;  viii,  5103 

Bird,  Mary  L,  (schooner) ,  removal  of  wreck  of i,  229;  11, 1660 

BiscayneBay,  Fla. ,  examination,  plan,  and  estimate  for  improvement.!,  316;  iii,  1986 

Bismarck  Harbor,  N.  Dak.  (see  Missouri  River) i,  444;  iv,  2859 

Black  Lake,  Mich. ,  improvement  of  Holland  Harbor i,  557;  v,  3891 

Black  River,  Ark.  and  Mo. : 

Improvement  of i,421;  iv,2604 

Removal  of  wreck  near  Elgin,  Ark i,424;  rv,2613 

Black  River,  La. : 

Improvement  of i,402;  rv,2503 

Survey  for  locks  and  dams i,414;  iv,2544 

Black  River,  Mich. : 

Improvement  at  mouth i,579;  vi,3986 

Improvement  at  Port  Huron i,  580;  vi,  3987 

Black  River,  N.  C, improvement  of i,273;  ni,1813 

Black  River,  Ohio,  improvement  of  Lorain  Harbor •. i,  594;  vi,  4054 

Black  Rock  Harbor,  Conn,  (see  Bridgeport)  _ i,129;  ii,1339 

Black  Rock  Harbor,  N.  Y.: 

Examination  of  Lake  Erie  entrance  to i,611 

Improvement  of  Buffalo  entrance  to i,  608;  vi,  4135 

Black  Warrior  River,  Ala. : 

Examination  for  Locks  and  Dams  Nos.  1,  2,  and  3,  below  Tuscaloosa.      i,  360 

Improvement  above  Tuscaloosa i,346;  in, 2167 

Improvement  below  Tuscaloosa i,346;  ui,2177 

Operating  and  care  of  locks  and  dams 1,346;  iii,2171 

Blackwater  River,  Fla.  and  Ala. ,  improvement  of i,  338;  iii,  2126 

Block  Island,  R.I.: 

Construction  of  harbor  of  refuge i,  108;  ii,1272 

Improvement  of  Great  Salt  Pond i,109;  ii,1276 

Blood  River,  La.  (see  Tickfaw) i,362;  in,2241 

Boards : 

Of  Ordnance  and  Fortification i,6 

On  Fortifications  and  other  Defenses  (Endicott  Board ) i,  5 

On  Torpedo  System .  .^. .  ^ / i,5,731 

The  Board  of  Engineers . 1,5,6,727 

Boats.    See  Dredge  and  Sna^  boats.  Steamboats,  and  Wrecks. 
Boca    Grande,   Fla.,   exammation,   plan,   and  estimate   for    improve- 
ment  1,327;  m, 2048,2053 


4  INDEX. 

Boeuf  Biver,  La. ,  improvement  of i,405;  iv,  2515 

BogueChitto,  La.,improvemeDtof i,358;  in,  2222 

BogaeFalia,  La.,  improvement  of i,861;  iii,  2240 

Bogne  Inlet  and  Sound,  N.  C.  (see  Beaufort-New  River  waterway)  -  i,  271 ;  m,  18 1 « » 

Bootbbay  Harbor,  Me. ,  examination  and  survey i,  63;  n,  1117,  1 120 

Boston  Harbor,  Mass. : 

Bridge  across  Charles  River  to  Cambridge  (West  Boston  Bridge) i,  697 

Bridge  across  Fort  Point  Channel  ( Broadway  Bridge) i,  701 

Bridges  across  Mystic  River  to  Chelsea , i,  698 

Bridges  across  Mystic  River  to  Maiden i,  7<K> 

Defenses  of 1,6,12,15,773 

Examination  of i,  94 

Harbor  lines  at  Cambridge i,40;  ii,  1225 

Improvement  of i|81;  ii,  1194 

Bostrop  (Bastrop)  Bayou,  Tex.,  examination  and  survey i, 3ft5;  iv, 2414, 2416 

Boulevards: 

See  also  Roads. 

Memorial  bridge  and,  between  Washington,  D.  C,  and  Mount  Vernon, 

Va 1,43,704;  vni,  5125 

Brandy  wine  Shoal  Light,  Delaware  Bay,  removal  of  wreck  near  —  i,  206;  ii,  158^^ 

Branford  Harbor, Conn., examination  of .--       i,  142 

Brazos  River,  Tex. : 

Examination  and  survey  of  mouth i,896;  iv,2426 

Examination  from  mouth  to  Waco i,  39*^ 

Improvement  between  Velasco  and  Richmond,  including  mouths  of 

adjacent  streams 1,391,392;  iv,2334,  2.'^-> 

Improvement  of  mouth i,390;  rr,  2332 

Brazos  Santiago  Harbor,  Tex. : 

Examination  off  Point  Isabel 1.897;  iv,  2469 

Improvement  of i,  393;  i^,  2340 

Breach  Inlet,  Charleston  Harbor,  S.  C,  bridge  between  Sullivan  and  Long 

islands i,  700 

Breakwaters,  public,  occupancy  of,  by  private  parties .   . i,  40;  vin,  5085 

Breton  Bay,  Md.,  examination  and  survey i,  254;  ii,  1743, 1745 

Brewerton,  Ala. ,  bridge  across  Conecuh  River  at  Hendleys  Ferry i,  697 

Bridge  Creek  Landing,  Va.,  monument  and  wharf  {see  Public  buildings 

and  grounds) .-  i,711;  viii,  5227,  5266 

Bridgeport  Hai-bor,  Conn. ,  improvement  of i,  129;  u,  1339 

Bridges  across  navigable  waters: 

Alteration  of  . 1,41,701,702 

Aqueduct  Bridge,  Washington,  D.  C,  repair  of i,703;  viii,  5128 

Construction  of .._.  1,41,697,698 

Examination  of  Congressional  bills  authorizing  construction i,  40 

Examination  of  plans  and  locations - .  1, 41, 697,  698 

Long  Bridge,  Washington,  D.  C. ,  rebuilding  of i,  236;  ii,  1 702 

Memorial  bridge.  Washington,  D.  C i,  43, 704;  viii,  5125 

Obstructing  navigation 1,41,701,702 

Report  upon  bill  H.  R.  1065,  providing  for  bridges  across  certain 

waters i,40;  vm,  5103 

Stone  Bi  1  'ge,  Sakonnet  River,  R.  I. ,  alteration  of i,  100;  ii,  1251 

Bridges  in  Yellowstone  National  Park,  construction,  etc.,  of i,716;  viii,  540:{ 

Bristol  Bar,  Patuxent  River,  Md.,  examination  and  survey. ..  i,254;  ii,  1739.  1741 

Broad  Creek  River,  Del. ,  improvement  of 1, 225;  n,  1 6.>3 

Broadkill  Creek,  Del.,  improvement  of i,216;  u,  1641 

Broad  Sound,  Boston  Harbor,  Mass.: 

Examination  of i,  94 

Improvement  of -.  i,81;ii,  1194 

Broadway  Bridge,  across  Fort  Point  Channel,  Boston,  Mass i,  701 

Bronx  River,  N.Y.,  improvement  of i,146;  ii,  1389 

Brooklyn, 111.  («e6  Ohio  River) « 1,469;  v,30a5 

Brooklyn.  N.  Y.    See  New  York  Harbor. 

Browns  Creek,  N.Y.,  improvement  of  i,  157;  ii,  1417 

Brnnswick,  Ga. : 

Examination  and  survey  of  inner  harbor i,  306 ;  iii,  1962, 1 964 

Improvement  of  inner  harbor _.  i,802;  in,  1918 

Surveyof  outer  bar. _ i,  306 

Bryan,  W.  J.  (steamer) ,  removal  of  wreck  of    1, 424;  iv,  2613 

BucksportHarlH>r,  PenobscotRiver,Me.,examinationand8urvey.i,63;  11,1103,1107 
Bucksport  Narrows,  Penobscot  River,  Me. ,  examination  at  and  near. .  i,  63;  n,  1101 
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Buffalo,  N.Y.: 

Examination  of  Lake  Erie  entrance  to  Erie  Basin  and  Black  Rock 

Harbor i;  611 

Harbor  lines i,40;  vi,4156 

Improvement  of  BnffaJo  entrance  to  Erie  Basin  and  Black  Rock 

Harbor i,  608;  vi,  4135 

Improvement  of  channels  in  waters  connecting  Great  Lakes.,  i,  569;  vi, 3947 

Improvement  of  harbor i,  606;  vi,4113 

Buffalo  Bayon,  Tex. ,  improvement  of i,  388;  iv,  2327, 2330 

Buffalo  Fork,  Snake  River,  Wyo. ,  road  to  Fort  Washakie i,  731 :  viii,  5453 

Buffalo  Fork,  White  River,  Ark.,  improvement  of i,  420;  iv,  2601 

Buildinffs  and  grounds,  public,  District  of  Columbia i,  710;  viii,  5227 

Bulliards  Cove,  Bajou  Teche,  La.,  bridge  at i,  698 

Bundys,  Oreg.,  bridge  across  Long  Tom  River i,  701 

Burlington  Bay,  Minn.,  examination  of i,  523 

Burlington  County,  N.  J.,  bridge  of i,  701 

Burlington  Harbor,  Vt. ,  improvement  of i,  168;  ii,  1483 

Bush  Bluff  light-ship,  Elizabeth  River,  Va.,  removal  of  wrecked  cars 

below 1,264:  ii,1784 

Buttermilk  Channel,  New  York  Harbor,  N.  T.: 

E  xam  inationof i,167 

Improvement  of i,  163;  ii,  1464 

Byram  River,  N.  Y.    See  Port  Chester  Harbor. 

C. 

Cables  for  submarine  mines i,  12,35,37 

Cache  River,  Ark. : 

Bridge  obstructing i,  703 

Improvement  of i,  421;  iv,2602 

Cache  River,  111.: 

Examination  and  survey  for  preventing  Mississippi  River  from  break- 

inginto    i,  431;  iv, 2672, 2674 

Prevention  of  Mississippi  River  from  breaking  into i,  429;  iv,  2666 

Caddo  ( Fairy)  Lake,  Tex.  and  La.  (see  Cypress  Bayou) i,  401;  iv,  2503 

Cairo,  111.: 

ExamiuHtion  and  survey  for  preventing  break  in  Mississippi  River 

near i,  431;  iv,2672,2674 

Prevention  of  break  in  Mississippi  River  near i,  429;  iv,  2666 

Calais,  Me. ,  repair  of  piers  in  St.  Croix  River  below i,  44 

Calcasieu  Parish,  La. ,  bridge  across  Houston  River i,  699 

Calcasieu  River,  La. ,  improvement  of  mouth  and  passes i,  375;  iii,  2266 

California  and  Northern  Railway  Company,  bridge  of i,  701 

California  Debris  Commission i,  696;  viii,500T 

California,  hydraulic  mining  in i,  696;  viii,5007 

Caloosahatchee  River,  Fla.: 

Examination  and  survey  of  Kissimmee  River  to  the  Gulf,  via i,  327 

Examination  and  survey  of  Orange  River  to  the  Gulf,  via. .  i,  326;  in,  2082, 2035 
Improvement  01 . i,  316;  in,  2015 

Calumet  Harbor  and  River,  111.  and  Ind. : 

Bridge  across  river  at  Ninety- fifth  street i,  701 

Bridge  at  South  Chicago i,  699 

Improvement  of  harbor i,  542;  v,3788 

Improvement  of  river i,  544;  v,3792 

Cambridge  Harbor,  Md. ,  removal  of  wreck  in i,  229;  ii,  1660 

Cambridge  Harbor,  Mass. : 

Harbor  lines  in  Charles  River i,  40;  ii,1225 

West  Boston  Bridge,  across  Charles  River i,  697 

Camden  Harbor,  Ark. : 

Examination  of i,  415 

Improvement  of  Ouachita  River i,  402;  iv,2503 

Survey  of  Ouachita  River  for  locks  and  dams i,  414;  iv,  2544 

Camden  Harbor,  Me.,  examination  and  survey i,  63;  11,1111,1114 

Camden  Harbor,  N.  J.: 

Defenses  of  Delaware  River i,  6,20,35,842 

Improvement  of  Cooper  Creek 1,199;  ii,1580 

Improvement  of  Delaware  River i,  193;  ii,  1566 

Canadian  Canal,  Sault  Ste.  Marie,  Ontario,  commerce  through. .  i,  571, 572;  vi,  3960 

Canals,  etc.  (see  aZso  Waterways) i,  40 

Albemarle  and  Chesapeake  Canal .  N.  C.,  waterway  via i,  262;  ii,  1778 

Allegheny  River,  Padlocks  and  dams i,483;  v,3257 
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Canals,  etc.~Gontmned. 

Appropriation  for  operation,  care,  and  maintenance i,  4^ 

Barren  River,  Ky.,  locks  and  dams i,611;  v,3.'51< 

Benton  Harbor  Canal,  Mich  {see  St.  Jooeph  Harbor) i,  552;  v,  3871 

BigBarrenRiver,Ky.,  locks  and  dams i,511;  v,  3olC 

BigSandy River, W.Va.andKy.,locksand dams  1,496,496,503;  v,8347,3353, 34(K 

Big  Stone  Lake,  Minn.,  reservoir  dam i,442;  iv,2><:3:3 

Black  River,  La. ,  locks  and  dams 1,414;  iv,  2544 

Black  Warrior  River,  Ala.,  locks  and  dams 1,846,860;  111,2167,2171,2177 

Canadian  Canal,  Sanlt Ste.  Marie,  Ontario 1,571,572;  vi,39fX] 

Cascades  Canal,  Colombia  River,  Oreg 1,658,661;  v  1,4334,4329 

Chicago  Drainage  Canal,  111.- i,  42 

ClnljfootandHarloweCanal,  N.  C.,V7aterway  via.  .1 i, 270;  in,  1806 

Colorado  River,  Tex. ,  for  canal  aronnd  great  raft i,  397;  i v,  2461 

Colombia  River,  Oreg.  and  Wash. ,  canal  and  locks  between  The  Diallee 

Rapids  and  Celilo  Falls 1.666 

ColnmblaRiver,  Oreg.  and  Wash.,  Cascades  Canal..  1,658,661;  vi, 4324,4329 

Coosa  River,  Qa.  and  Ala.,  locks  and  dams i,  341, 348;  iii, 2137, 2143, 2143 

Crooked  Slongh,  IlL,  dam  across i,434;  iv,2759 

Cumberland  River,  Tenn.  and  Ky  ,  locks  and  dams i,  454;  iv,  2891 

Davis  Island  Dam,  Ohio  River,  Pa i,473;  v,3140 

Des  Moines  Rapids  Canal  and  Dry  Dock,  Mississippi  River i,  433;  iv,  2744 

Des  Plaines  and  Illinois  rivers  to  Lake  Michigan i,  549;  v,  3855 

Dismal  Swamp  Canal,  N.  C,  at  South  Mills,  to  and  including  Bean- 
fort  and  Ocracoke  inleto 1,265,277 

Dismal  Swamp  Canal,  Va.  and  N.  C,  improvement  of  waterway 

via 1,261;  ii,  1773 

Dnluth  Canal,  Minn i,514;  v,3554 

Erie  Canal,  N.  Y. ,  preservation  of  bench  marks i,  715;  viu,  5402 

EiStherville-Minim     Creek     Canal,      S.     C.      (see      also     Santee 

River). 1,288,291;  iii,  1856, 1894, 1897 

Fox  River,  Wis.,  locks  and  dams 1,536,537;  v,3712,3721 

Qalena  River,  III.,  lock  and  dam i,483;  iv,  2752 

Galveston  and  Brazos  Canal,  Tex.  {see  Oyster  Creek) i,  396;  iv,  2418, 2421 

Grand  Rapids  Lock  and  Dam,  Wabash  River. i,  507, 508;  v,  3497, 3498 

Great    Kanawha    River,    W.    Va.,   locks    and   dams   (see   Kana- 
wha) . 1, 490, 492;  V,  3822, 3325 

Green  River,  Ky.,  Lock  No.  2,  atRnmsey i,509;  v,3501 

Green  River,  Ky.,  Lock  No.  5 _ i,510;  v,3501 

Green  River,  Ky. ,  operating  and  care  of  locks  and  dams ii  511 ;  v,  3516 

niinois  and  Des  Plaines  rivers  to  Lake  Michigan    i,  549;  v,  3855 

Illinois  and  Mississippi  Canal,  III i,  546, 549, 550;  v,  3810, 3853 

Illinois  River,  111., locks  and  dams.... 1,545,546;  v,3798,3805 

Kampsville  Lock  and  Dam,  Illinois  River,  111 i,  545, 546;  v ,  3798, 3805 

Kanawha  River,  W.  Va. ,  locks  and  dams i,  490, 492;  v,  3822, 3325 

Kempeska  Lake,  S.  Dak.,  reservoir  dam i,  451 

Kentucky  River,  Ky.,  locks  and  dams 1,500,502;  v,3368,3369 

Lagrange  Lock  and  Dam,  Illinois  River,  111 i,  545, 546;  v,  8798, 3805 

Levisa     Fork,     Big    Sandy    River,     Ky.,      locks     and 

dams 1,496,499,503;  v,  3347, 3360, 3400 

Licking  River,  Ky.,  lock  and  dam i,476;  v,  3155 

Little  Kanawha  River,  W.  Va. ,  lock  and  dam i,  489, 490;  v,  3317, 3319 

Louisville  and  Portland  Canal,  Ky 1,503,506;  v,8463,3482 

Michigan  Lake  to  Illinois  and  Des  Plaines  rivers i,  549;  v,  3855 

Michigan  Lake  to  Sturgeon  Bay,  Wis. ,  examination  of i,  539 

Michigan  Lake  to  Sturgeon  Bay,  Wis.,  harbor  of  refuge i,  526;  v,  3673 

Michigan  Lake  to  Sturgeon  Bay,  Wis.,  improvement  of i,  525;  v, 3659 

Michigan  Lake  to  Sturgeon  Bay,  Wis.,  operating  and  care i,  526;  v, 3666 

Minim      Creek-Estherville      Canal,     S.     C.      {see     also      Santee 

River) I,   283,291;  iii,  1856, 1894, 1897 

Mississippi  River,  between  St.  Paul  and  Minneapolis,  Minn.,  locks 

and  dams i,  434;  iv,  2768 

Mississippi  River,  dam  across  Crooked  Slongh,  III i,  434;  iv,  2759 

Mississippi  River,  Des  Moines  Rapids  Canal  and  Dry  Dock i,  483;  iv,2744 

Mississippi  River,  reservoir  dams 1, 485, 437, 443;  iv,  2786, 2800 

Mississippi  River  to  Lake  Superior i,521;  v,3613 

Monongahela  River  locks  and  dams i,  477. 478, 480;  v,  8225, 3228, 3283 

Morgan  Canal,  Tex.,  improvement  of  waterway  via i,386;  iv,  2325, 2327 

Morgan  Caual,  Tex.,  operating  and  care 1,888;  iv,2328 

Mosquito  Creek  Canal,  S.C.  (see  Santee  River) i,283;  Hi  1856 
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Canals,  etc. — Continaed. 

Mnscle  Shoals  Canal,  Tennessee  River,  Ala i,  4G8;  v,2934 

Mnskingum  River,  Ohio,  locks  and  dams 1,487,488;  v,  8297,8300 

Ohio  River,  Davis  Island  Dam,  Pa    i,  473;  v,  8140 

Ohio  River,  Loaisville  and  Portland  Canal,  Ey i,  508, 506;  v ,  8468, 3482 

Ohio  River,  Marietta  to  the  Big  Miami,  locks  and  dams l,  476;  v,  3201 

Ohio  River, movable  dams i,478;  v,3146 

Operation,  care,  and  maintenance,  appropriation  for i,  40 

Osage  River,  Ma,   lock  and  dam  {see  Missouri  River   Commis- 
sion)  : 1,695;  VII,  4935, 4944, 4947 

Otter  Tail  Lake,  Minn.,  reservoir  dam 1,442;  iv,2830 

Ouachita  River,  Ark.  and  La. ,  locks  and  dams i,  414;  iv,  2544 

Plaqnemine  Bayoa,  La. ,  lock  construction i,  369;  iii,  2251 

Ponsett  Lake,  S.  Dak.,  reservoir  dam 1,451 

Portage   Lake   and   River,   Houghton    County,    Mich.,    waterway 

via _... 1,517,518;  v, 8598 

Puget  Sound  to  lakes  Union  and  Washington i,684;  vi,4483 

Red  Lake,  Minn.,  lock  and  dam i,441;  iv,2828 

Red  River,  from  Shreveport,  La. ,  to  Denison,  Tex.,  locks  and  dams. .       i,  415 

Rock  River,  111. ,  canal  around i,  546, 549, 550;  v,  3810, 3853 

Rough  River,  Ky.,  lock  and  dam 1,511,512;  v,  3539, 3541 

St.  Clair  Flats  Canal,  Mich 1,582,583,587;  vi,3993,3994 

St.  Marys  Falls  Canal, Mich 1,570,571;  vi,3952,3956 

Sioux  River,  S.  Dak.,  reservoir  dam i,451 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis. ,  examination  of i,  539 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis. ,  harbor  of  refuge,  i,  526;  v,  3672 
Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis. ,  improvement  of.  i,  525;  v,  8659 
Sturgeon  Bavandl^ake  Michigan  Canal,  Wis., operating  and  care,  i,  526;  v,8666 

Superior  Lake  to  Mississippi  River i,521;  v,3613 

Tennessee  River  at  Moccasin  Bend   i,  468;  v,  3005 

Tennessee  River  at  the  *  *  Suck,"  locks  and  dams 1, 468;  v,  2956 

Tennessee  River  below  Chattanooga,  Tenn.,  canals,  etc i,460;  v,29I2 

Tennessee  River,  Muscle  Shoals  Canal,  Ala i,  463;  v,  2934 

Tombigbee  River,  Ala.,  locks  and  dams i,  347, 860;  iii,  2202 

Traverse  Lake,  Minn. ,  reservoir  dam i,  442:  iv,  2833 

Tug    Fork,    Big    Sandy    River,    W.    Va.    and   Ky.,    locks    and 

dams 1,496,498,503;  v, 3347, 3357, 3400 

Union  Lake,  Wash.,  waterway  via i,684;  vi,4483 

Wabash  River,  Grand  Rapids  Lock  and  Dam i,  507, 508;  v,  3497, 3498 

Warrior  River,  Ala. ,  locks  and  dams i,  346, 360;  iii,  2167, 2171, 2177 

Washington  Lake  to  Puget  Sound,  Wash 1,684;  vi,4483 

West  Fork  River,  W.  Va. , locks  and  dams 1,486;  v,3267 

White  River,  Ark. ,  upper,  locks  and  dams i,  419;  iv,  2596 

Willamette  Falls  Canal,  Willamette  River,  Oreg l,  675;  vi,  4368, 4374 

Yamhill  River,  Oreg., lock  and  dam 1,667;  vi,4347 

Youghiogheny  River,  Pa. ,  locks  and  dams 1, 486;  v,  3283 

Canarsie  Bay,  N.  Y.,  improvement  of 1,156;  ii,  1415 

Caney  Creek,  Tex. ,  examination  and  survey i,  397;  iv,  2453, 2455 

Cape  Ann,  Mass.: 

Construction  of  harbor  of  refuge  in  Sandy  Bay i,  72;  ii,  1161 

Examination  and  survey  of  piers  and  breakwater  at  Rockport.  i,77;  ii,  1177, 1178 
Resurvey  and  estimate  of  cost  at  breakwater,  Sandy  Bay,  including 

project  for  completing  harbor  of  refuge .1 i,  77;  ii,  1 184 

Cape  Charles  City,  Va. ,  improvement  of  harbor  i,  259;  ii,  1768 

Cape  Fear  River,  N.  C. : 

Defenses  of  Wilmington 1,6,11,12,23,897 

Examination  at  Wilmington  and  up  to  FayettevUle i,  277 

Improvement  above  Wilmington i,274;  in,  1816 

Improvement  at  and  below  Wilmington i,  274;  in,  1818 

Improvement  of  Northeast  Brancli i,  278;  iii,  1815 

Cape  Florida  Entrance,  Biscayne  Bay,  Fla.,  examination  of i,316;  in,  1986 

Cape  Hatteras,  N.  C,  harbor  of  refuge  {see  Cape  Lookout) l)276;  ill,  1829 

Cape  Henry,  Va. ,  defenses  of  entrance  to  Chesapeake  Bay  at i,  6 

Cape  Lookout,  N.  C. ,  examination  and  survev  for  harbor  of  refuge,  i,  276;  ui,  1829 
Cape  Nome  Transportation ,  Bridge  and  Development  Company ,  bridge  of .       i ,  698 

Cape  Porpoise  Harbor,  Me. ,  improvement  of i,  65;  n,  1146 

Cape  Vincent  Harbor,  N.  Y. ,  improvement  of i,  616;  vi,  4173 

Capitol,  the,  Washington,  D.  C,  telegraph  line  connecting  Executive 

Departments  with  (see  Public  buildings  and  grounds)  -  i,  710;  vni,  5227, 5262 
Caravan  (barge), removal  of  wreck  of 1,264;  u,1783 
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Carquinez  (Earqnines)  Strait,  Cal.: 

Examination  of  channel  to  San  Joagvixi  River 1,634: 

Examination,  plan ,  and  estimate  for  improvement  of  channel  to  Gk>lden 
Gate 1,634;  VI.  4258,4260 

Carrabelle  Bar  and  Harbor,  Fla. : 

Examination  of  harbor i,344: 

Examination,  plan,  and  estimate  of  cost  for  improvement  of  East 

Pass- 1,343;  111,2152,2157 

Improvement  of i,328;  in,20HS 

Carriages,  disappearing i,  7 

Carrie  Fnrnaces,  Pa. ,  bridge  across  Monongahela  River i,  697 

CarroUton  Electric  Railway  and  Bridge  Company,  bridge  of i,  699 

CarroUton,  Ky.,  bridge  across  Kentucky  River i,699 

Carters  Creek,  Va. ,  examination  and  survey i,  254;  n,  1747, 1750 

Camthersville,  Mo.  (see  Mississippi  River  Commission)  _ i,  694;  vii,  4533 

Carvers  Harbor,  Vinalhaven,  Me. ,  improvement  of i,  56;  ii,  1093 

Cascades  Canal,  Columbia  River,  Oreg.: 

Construction  of i,658;  vi,4334 

Operating  and  care i,661;  vi,4329 

Casemates: 

Armored i,  7,33 

Mining 1,12,13,35,37 

Castle  Wiuiams,  Governors  Island,  N.  Y., removal  of  wreck  below,  i,  166;  ii,  1473 

Caswell,  Fort,  N.  C,  defenses  at.    See  WUming^n. 

Catlettsburg,  Ky. ,  bridge  across  Big  Sandy  River i,  697 

Cecil  (schooner),  removal  of  wreck  of. . . .   i, 234;  ii,  1693 

Centennial  Lake,  Miss.  (8re  Tazoo  River) i,408;  iv,  2524 

Cbamplain  Lake,  N.  Y.  and  Vt.: 

Bridge  between  Alburg,  Vt. ,  and  Champlain,  N.  Y i,  697 

Burhngton  Harbor,  Vt.,  improvement  of i,  168;  ii,  1482 

Defenses  of  .   .. 1,6,30,973 

Narrows,  improvement  of i,  170;  ii,  14So 

North  and  South  Hero  islands,  improvement  of  channel  between i,  1(>T 

Champlain,  N.  Y. ,  bridge  across  Lake  Champlain  at i,  697 

Charles  River,  Boston,  Mass.: 

Examination  below  Charles  River  Bridge i,  94 

Harbor  lines  at  Cambridge i,40;  ii,  1220 

Improvement  of  _ i,81;  ii,  1194 

West  Boston  Bridge,  to  Cambridge,  construction  of i,  697 

Charleston  and  Seashore  Railroad  Company,  bridge  of _ .      i ,  700 

Charleston  Consolidated  Railway,  Gas  and  Electric  Company,  bridge  of .      i,  700 

Charleston  Harbor.  S.  C.  : 

Bridge  across  Breach  Inlet - _>.      i,  700 

Deensesof 1,6,24,911 

Examination  and  survey  to  Alligator  Creek  or  River i,  292;  in,  1908 

Examination  of  Ashley  River i,  292 

Improvement  of i,  287;  m,  1867 

Removal  of  sunken  logs  in  waterway  to  Beaufort,  S.  C i,  291;  iii,  1876 

Charlestown  Harbor,  Boston,  Mass.: 

Examination  at  and  below  the  navy-yard i,94 

Improvement  of  (see  Boston) i,  81;  ii,  1 194 

Charlevoix  Harbor,  Mich. ,  improvement  of i,  566;  v,  3928 

Charlotte  Harbor,  Fla. : 

Examination  and  survey  of  inside  passage  to  Puntarasa . .  i,  327;  iii,  2041, 2043 
Examination,  plan,  and  estimate  for  improvement.  Including  Boca 

Grande i,327;  iii,  2048, 20r>3 

Improvement  of 1,317;  in,  2017 

Charlotte  Harbor,  N.  Y. : 

Improvement  of i,612;  vi,4163 

Water  levels ^ i,715;  viii,5402 

Charts: 

Military  and  other  maps 1,718,721;  vm,5445 

Northern  and  Northwestern  Lakes. i,  711;  viii,  5317 

Chatham  Harbor,  Mass. : 

Improvement  of _ i,  92;  11,1217 

Removal  of  wreck  in  New  Harbor i,93;  ii,  1218 

Chattahoochee  River,  Ga.  and  Ala.: 

Improvement  below  Columbus,  Ga  i,833;  iii,2106 

Improvement  between  Westpoint  and  Franklin,  Q& i,  334;  in,  2110 

Survey  between  Westpoint  and  Franklin,  Ghi i,344 
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Cheboygan  Harbor,  Mich. : 

Examination  and  survey , i,  587;  vi,  4012 

Improvement  of i,  574;  vi,  3973 

Chefnncte  River,  La.,  improvement  of i, 361 ;  iii,  2240 

Chehalis  River,  Wash.,  improvement  of i,  680;  vi,  4476 

Chelsea,  Mass. ,  bridges  across  Mystic  River, to  Boston i,  698 

Chelsea  Cfeek,  Mass^see  Boston  Harbor)  / i,81;  ii,1194 

Cheqnamegon  Bay,  Wis.  (see  Ashland  Harbor) i,  516;  v,  3592 

Chesapeake  Bay,  Md.  and  Va.: 

Cape  Charles  City  Harbor,  Va. ,  improvement  of .  i,  259;  ii,  1768 

Defenses  of  entrance,  at  Cape  Henry,  Va. i,6 

Defenses  of  Hampton  Roads,  Va 1,6,11,28,886 

Hampton  Roads,  Va.,  examination  and  survey  at  Middle  Ground 

Bar 1,265:  11,1785,1788 

Rockhall  Harbor,  Md.,  examination,  plan, and  estimate  for  improve- 
ment..  1,230;  11,1670 

Rockhall  Harbor,  Md.,  improvement  of i,  218;  ii,  1643 

Waterway  from  Norfolk,  Va.,  to  Albemarle  Sound,  N.  C,  via  Curri- 
tuck Sound. 1,262;  ii,1778 

Waterway  from  Norfolk,  Va.,  to  sounds  of  North  Carolina,  via  Pas- 
quotank River.. i,261;  ii,  1773 

Wreck  off  Pooles  Island,  removal  of i,234;  n,1693 

Wrecks  on  Lower  Middle  Ground  and  Tail  of  the  Horseshoe. . .  i,  264;  ii,  1783 

Chesconnessex  Creek,  Va. ,  examination  of 1, 265 

Chester  Creek,  Pa.,  removal  of  wreck  in i,  206;  ii,  1589 

Chester  River,  Md. ,  improvement  of  _ i,219;  ii,1645 

Chicago  and  West  Michigan  Railway  Company,  bridge  of i,  702 

Chicago  Drainage  Canal,  111 i,42 

Chicae:o  Harbor  and  River,  111. : 

Bridgre  across  Calumet  River  at  Ninety-fifth  street i,  701 

Bri dge  across  Calumet  River  at  South  Chicago i,  699 

Bridge  across  South  Branch  at  Canal  street i,  701 

Drainage  canal 1,42 

Examination  and  survey. ..   i,  550;  v,  3863, 8865 

Improvement  of  Calumet  (South  Chicago)  Harbor i,  542;  v,  3788 

Improvement  of  channels  in  waters  connecting  Great  Li^es. . .  i,  569;  vi,  3947 

Improvement  of  outer  harbor. i,  540;  v,  3779 

Improvement  of  river. . .  i,  541;  v,  3784 

Survey  of  Illinois  and  Des  Plaines  rivers  for  extension  of  naviga- 
tion to  Lake  Michigan i,  549;  v,  3855 

Chickasahay  River,  Mia-;. ,  improvement  of i,  353;  in,  2213 

Chief  of  Engineers,  officers  on  duty  in  office  of  the 1, 723 

Chincoteague  Bay,  Va.,  improvement  of  waterway  to  Delaware  Bay.  i,  217;  ii,  1642 
Chipola  River,  Fla. : 

Improvement  of  lower  river i,  330;  in,  2095 

Improvement  of  upper  river. i,331;  iii,2099 

Chippewa  River,  Wis.,  iniprovement  of i,437;  iv,2806 

Chitto,  Bogue,  La. ,  improvement  of i,  358;  in,  2222 

Chocolate  Bayou,  Tex.,  examination  and  survey i,  395;  iv,  2403, 2406 

Choctaw,  Oklahoma  and  Gulf  Railroad  Company,  bridge  of i,  703 

Choctawhatchee  River,  Fla.  and  Ala. ,  improvement  of i,  335;  iii,  2112 

Chop  tank  River,  Md. : 

Improvement  of i,220;  il,1646 

Removal  of  wreck  in  Cambridge  Harbor i,229;  n,1660 

Christiana  River,  Del.  {see  Wilmington  Harbor) .    i,  208;  n,  1626 

City  of  Duluth  (steamer) ,  removal  of  wreck  of i,  568;  v,  3933 

City  of  Waco  (steamship) ,  removal  of  wreck  of i,  394;  rv,  2341 

Civilian  assistants  to  certain  engineer  officers i,35 

Claiborne  Harbor,  Md. ,  examination  and  survey i,  230;  ii,  1677, 1680 

Clara  (schooner),  removal  of  wreck  of i,206;  ii,1589 

Clark  Fork,  Columbia  River,  Wash,  (see  Pend  Oreille  River) i,690;  vi,4494 

Clatskanie  River,  Oreg. ,  improvement  of i,  672;  vi,  4363 

Clear  Creek,  Tex. ,  examination  and  survey i,  395;  iv,  2385, 2388 

Clearwater  River,  Idaho: 

Bridge  at  mouth  of  Lapwai  Creek. i,  700 

Bridge  near  Eamiah i,  699 

Improvement  of _ i,664;  vi,4387 

Clearwater  Short  Line  Railway  Company,  bridge  of i,  699 
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Clearwater  YaUey  Railroad  Company,  bridge  of -__      i,  70O 

Cleveland  Harbor,  Ohio: 

Examination  of.. i,  604 

Improvement  of i,695;  vi,406.$ 

Removal  of  wreck  in  Lake  Erie  near. i,  603;  vi,  4096 

Water  levels i,715;  vni,5402 

Cleveland,  H.  G,  (schooner),  removal  of  wreck  of i,  668;  vi,  4096 

Clinch  River,  Tenn.: 

Improvement  of i,  465;  v,  2948 

Snrveyof i,469;  v,3065 

Clinton  River,  Mich.,  improvement  of i,583;  vi,3996 

Clabfoot  and  Harlowe  Canal,  N.  C, improvement  of  waterway  via.  i,  270;  iii,  1806 

Clubfoot  Creek  or  River,  N.  C. ,  improvement  of  waterway  via i,  270;  in,  1806 

Coanjock  Bay,  N.  C. ,  improvement  of  waterway  via i,  262;  n,  1778 

Coast  defenses.    See  Fortifications. 

Cocheco  River,  N.  H.,  improvement  of i,66;  ii,  1147 

Coenties  Reef,  East  River,  N.  T.: 

Examination  and  survey i,160;  n,1435,1439 

Improvement  of i,  152;  ii,  1403 

Cohasset  Harbor,  Mass. ,  examination  and  survey i,  93;  u,  1321 ,  1222 

Colorado,  department  of  the,  reconnaissances  and  explorations. . .  i,  718;  Yin,  5451 
Colorado  River,  Nev.,  examination   between   El   Dorado  Canyon  and 

RioviUe.. _       i,6^ 

Colorado  River,  Tex.: 

Examination  for  canal  around  great  raft i,  397;  iv,  2461 

Examination  up  to  foot  of  great  raft i,397;  iv,2458 

Columbia  (bugeye) ,  removal  or  wreck  of i,  229;  n,  1661 

Columbia,  department  of  the,  reconnaissances  and  explorations. .  i, 718;  viii,  5450 
Columbia,  District  of.    See  Washington. 
Columbia  River,  Greg,  and  Wash.: 

Cascades  Canal,  construction  of i,658;  vi,4824 

Cascades  Canal,  operating  and  care i,661;  vi,4329 

Celilo,  Greg.,  improvement  above i,652;  vi,4319 

Celilo  Falls  to  The  Dalles  Rapids,  examination  for  canal  and  locks. ..       i,  666 

Celilo  Falls  to  The  Dalles  Rapids,  boat  railway i,  655;  vi,  4323 

Clark  Fork  («ce  Pend  GreiUe  River) i,690;  vi,4494 

Gkiuging i,675;  vi,4368 

Mouth  of ,  defenses  at i,6,33, 1018 

Mouth  of ,  examination  and  survey i,676;  vi,  4430, 4434 

Mouth  of,  improvement  at i,  671;  vi,  4361 

Mouth  to  Willamette  Kiver,  examination  and  sarvey i,  676;  vi,  4416, 4418 

Mouth  to  Willamette  River,  improvement  from i,  669;  vi,  4352 

Three-mile  Rapids,  improvementat i,  655;  vi,  4322 

Tongue  Point,  Greg. ,  improvement  below i,  670;  vi,  4360 

Vancouver,  Wash.,  to  Willamette  River, improvement  from..  i,661;  vi,  4334 
Commercial    statistics    of    canals   at   Sauit    Ste.    Marie,    Mich.,    and 

Gntario ; 1,571,572;  vi,  39.59 

Compton  Creek,  N.  J.,  improvement  of i,  184;  ii,  1512 

Conecuh  River,  Ala.: 

Bridges  at  Hendleys  Ferry,  near  Brewerton,  and  at  Parkers  Ferry. . .       i,  697 

Improvementof i,339;  ni, 2129 

Congaree  River,  S.  C. : 

Improvement  between  Columbia  and  Granby  .: i,  286;  iii,  1864 

Improvementof i,285;  ni,  1863 

Congress: 

See  also  Laws. 

Examination  of  bills  of,  authorizing  construction  of  bridges i,  40 

Rex>ort  upon  bill  H.  R.  1065,  providing  for  bridges  across  certain 

waters i,40;  vni,5103 

Conneaut  Harbor,  Ghio,  improvement  of i,601;  vi,4091 

Connecticut,  defenses  of  coast  of 1,6,10,11,17,  814 

Connecticut  River,  Conn. ,  improvement  below  Hartford i,  119;  ii,  1328 

Contentnia  Creek,  N.  C. ,  improvement  of         i,  268;  m,  1801 

Contingencies  of  rivers  and  harbors,  estimate  of  appropriation  for i,  693 

Continuing  contracts 1,39 

Allegheny  River,  Pa.,  locks  and  dams i,483;  v,3257 

Ambrose  Channel,  New  York  Harbor,  N.  Y i,16l;  ii,1459 

Ashtabula  Harbor,  Ghio. .  i,  600;  vi,  4075 

Baltimore  Harbor,  Md 1,231;  il,1687 
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Continniiiff  contracts — Continned. 

Bay  Ridge  Channel.  New  York  Harbor,  N.  Y 1,168;  ii 

Big  Sandy  River,  Ky.  and  W.  Va i,496;  v 

Black  River  (Lorain)  Harbor,  Ohio i,694;  vi 

Black  Rock  Harbor,  Buffalo,  N.  Y i,608;  vi 

BlackWarrior  River,  Ala.,  below  Tnscalooea i,346;  in 

Black  Warrior  River,  Ala.,  from  Tasoalooea  to  Daniels  Creek,  i,  346;  iii 

Boston  Harbor,  Mass i,81;  n 

Bridgeport  Harbor,  Conn i,  129;  n 

Buffalo  entrance  to  Erie  Basin  and  Black  Rock  Harbor,  N.  Y .  i,  608;  vi 

Buffalo  Harbor,  N.  Y _ i,606;  vr 

Buttermilk  Channel,  New  York  Harbor,  N.  Y i,168;  n 

Calumet  Harbor,  lU i,642;  v 

Cape  Porx>oise  Harbor,  Me i,65;  n 

Cascades  Canal,  Columbia  River,  Greg _ i,668;  vi 

Charleston  Harbor,  S.  C i,  287;  in 

Chicago  River,  111 1,541;  v 

Christiana  River,  Del i,208;  n 

Cleveland  Harbor,  Ohio i,595;  vi 

Columbia  River  at  the  Cascades,  Oreg i,668;  vi 

Congaree  River,  S.  C i,285;  iii 

Croatan  Sound,  N. C. ,  waterway  via 1 i,261;  n 

Cumberland  River  above  Nashville,  Tenn i,  456;  iv 

Cumberland  Sound,  Ga.  and  Fla i,  304;  in 

Deep  Creek,  Va.,  and  waters  connecting  with  Pamlico  Sound. .  i, 261 ;  ii 

DelawareBay,  Del.,  harbor  of  refuge -. i,197;  ii 

Delaware  River,  N.  J.,  Pa.,  and  Del    i,  189;  ii 

Detroit  River,  Mich i,584;  vi 

Duluth  and  Superior  Harbor,  Minn,  and  Wis i,  514;  v 

East  (Ambrose)  Channel,  New  York  Harbor.  N.  Y i,  161 ;  ii 

Elizabeth  River,  Va. ,  to  Pamlico  Sound,  N.  C. ,  v^terway i,  261 ;  n 

Brie  Basin,  Buffalo,  N.  Y   i,608;  vi 

Everett  Harbor,  Wash  ...  i,686;  vi 

Falls  of  Ohio  River  at  Louisville,  Ky 1,503;  v 

Galveston  Harbor,  Tex i,884;  iv 

GK>wanu8  Bay  channels.  New  York  Harbor,  N.  Y . . '. i,  168;  ii 

Grays  Harbor,  Wash i,678;  vi 

Great  Lakes,  channels  in  connecting  waters  of i,  569;  vi 

Gulf  port,  Miss.,  channel  to  Ship  Island  Harbor i,  355;  ni 

Hay  Lake  Channel,  St.  Marys  River,  Mich i,  573;  vi 

Horn  Island  Harbor,  Miss i,  352;  iii 

Hudson  River,  N.  Y i,171;  n 

Humboldt  Harbor  and  Bay,  Cal ^ i,632;  vi 

niinois  and  Mississippi  Canal,  111 i,  546;  v 

Indiana  Chute,  Falls  of  Ohio  River,  Louisville,  Ky i,  503;  v 

Kenosha  Harbor,  Wis i,534;  v 

Kentucky  River,  Ky i,500;  v 

Keweenaw  Bay  to  Lake  Superior,  Mich.,  waterway i,  517;  v 

Lorain  Harbor,  Ohio .     . 1,594;  vi 

Michigan  City  outer  harbor,  Ind , i,  551 ;  v 

Milwaukee  Bay,  Wis.,  harbor  of  refuge i,  581;  v 

Mississippi  River,  improving  outlet  at  Pass  a  Loutre i,  865;  in 

Mississippi  River,  Head  of  Passes  to  Ohio  River i,  694;  vii 

Mississippi  River,  between  Missouri  and  Ohio  rivers i,  426;  iv 

Mississippi  River,  between  Missouri  River  and  St.  Paul i,  482;  iv 

Mississippi  River,  between  St.  Paul  and  Minneapolis i,  484;  iv 

Missouri  Kiver,  below  Sioux  City,  Iowa i,  695;  vii 

Mobile  Harbor,  Ala  i,844;  in 

Monongahela  River,  W.  Va.  and  Pa i,  477, 478;  v,  3225 

Narragansett  Bay,  R.I. i,102;  ii 

New  Haven  Harbor,  Conn    i,  123;  n 

New  York  Harbor,  N.  Y. ,  Ambrose  Channel i,  161;  n 

New  York  Harbor,  N.  Y. ,  Go  wan  us  Bay  channels i,  163;  ii 

Norfolk  Harbor,  Va. ,  to  Pamlico  Sound,  N.  C. ,  waterway i,  261 ;  ii 

Northern  and  Northwestern  Lakes,  channels  connecting i,  569;  vi 

Oakland  Harbor,  Cal i,626;  vi 

Ocmulgee  River,  Ga i,801;  ra 

OhioRiver,  Falls  of,  at  Louisville,  Ky-...' i,503;  v 

Ohio  River,  movable  dams i,473;  v 

Osage  River,  Mo i,  695;  vii,  4985, 4944 


1464 
8847 
4054 
4135 
2177 
2167 
1194 
1339 
4135 
4113 
1464 
8788 
1146 
4824 
1867 
8784 
1626 
4063 
4824 
1864 
1773 
2896 
1956 
1773 
1576 
1567 
8997 
3554 
1459 
1778 
4185 
4485 
8463 
2308 
1464 
4468 
3947 
2216 
3969 
2211 
1487 
4237 
8810 
3468 
8706 
8868 
3598 
4054 
3875 
3695 
2246 
4525 
2681 
2692 
2768 
4935 
2161 
3228 
1257 
1333 
1459 
1464 
1778 
8947 
4218 
1944 
8468 
8146 
4947 
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OontinninK  ron tracts— Continued. 

Pamlioo  Sound.  N.  C. ,  waterway  to  Norfolk  Harbor,  Va i«  261 ;  ii,  17T3 

Pttscagoula  River.  Miss i, 358;  ui,  2211 

Pass  a  Loutre.  M  ississippi  River 1, 865;  iii,  2246 

Patapsco  River,  Md 1,231;  ii.lftN 

Phjlad#»lphia  Harbor,  Pa 1.193;  ii,  l.W 

Placinemine  Bayon.  La 1,369;  ni,22ni 

Portage  Lake  h'arl)or  of  ref age,  Mich i,  564;  v,  3i*-A' 

Portland  Harbor,  Me.,.inclaaing  Back  Cove 1,60;  ii,  1«»*^ 

Pott)mac  River,  below  Washington, D.C    i,238;  ii,  17'^ 

Providence  River  and  Narragansett  Bay,  R.  I i,  102;  ii,  l',*o7 

Racine Harlior,  Wis i,533;  v,3:«rj 

Red  Hook  Channel,  New  York  Harbor,  N.Y i,163;  luUM 

Rockland  Harbor,  Me        i,54;  n,  l»»^i» 

Sabine  Pass,  Tex 1,380;  lii.2:?:»' 

Sacramento  River. Cal i,629;  vi.4*J^' 

St.  Joseph  Harbor. Mich 1,552;  v,:*s:y 

St.  Marys  Ri v*t .  Mich. ,  Hay  Lake  Channel i,  573;  v i ,  3*.*>i^ 

SandU^ach  harbor  of  ref  nge,  Mich i,  578;  vi,  39si 

Ban  Francisco  Harbor,  Cal i,625:  vi,42l5 

San  Pedro  Bav, Cal    1,621;  vi,41*C 

Savannah  Harbor.  Ua     1,292;  in,  191.i 

Savannah  River.  Oa.,  between  Angnstaand  Savannah 1,294;  iii,  192^ 

Sheboy^Min  HarU>r.  Wis    ..       1.530;  v,368: 

Ship  channel  connecting  waters  of  the  Great  Lakes i,  569;  vi,  ;)94T 

Ship  Island  Harlwr,  Miss.,  channel  to  (inlfport i,355;  iii,  22 1*? 

Sonth  Chicago  Harbor,  111.  {nee  Calnmet  Harbor) i,  542;  v.  ;iT>'^ 

Superior  Harbor.  Wis i, 514;  v,  35."^ 

Superior  Lake  to  Kewei^naw  Bav,  Mich.,  waterway i,517;  v,  359> 

TampaBay,Fla    ' 1.821;  iii,  2^^J2 

Toledo  Harbor.  Ohio i,  5^9;  vi,  402*2 

Tombiglx^  and  Warrior  rivers,  below  Tuscaloosa,  Ala l,  346;  iii,  2177 

Union  River.  Me i,  49;  ii,  lOSl 

Vicksburg  Harbor,  Miss 1, 408;  iv,  2524 

Warrior  River,  Ala., below  Tuscaloosa i,346;  iii,2177 

Warrior  River,  Ala. ,  from  Tuscaloosa  to  Daniels  Creek i,  346;  iii,  2167 

White  River  (Upper).  Ark i, 419;  iv,  251* 

Willamette  River,  above  Portland,  Greg i,  667;  vi,  4^7 

Wilmington  Harbor.  Del  . 1,208;  ii,  1626 

Winyah  Bay,  S. (^ 1,281;  111,1851 

Yamhill  River.  Oreg i,667;  vi,4347 

Yaquma  Bay,  Oreg 1,646;  vi,4291 

Yazoo  River,  Miss. ,  at  the^mouth    1, 408;  iv,  2524 

Contracts,  continuing.    See  Continuing  contracts. 

Cooper  Creek,  N.  J.,  improvement  of 1,199;  ii.  1580 

Coosa  River.  Ga.,  and  Ala.: 

Improvement  alx)ve  Ki\Bt  Tenn. ,  Va.  and  Ga.  R.  R.  Bridge i,  341 ;    lu,  2 187 

Improvement  below  East  Tenn.,  Va.  and  Ga.  R.  R.  Bridge i, 342;  in,  214:i 

OjMTating  and  care  of  locks  and  dams i,  343;  in,  214o 

Coos  Bay,  Harlx)r,  and  River,  Oreg. ; 

Dredging  harbor 1,642;  v  1,428*) 

Improvement  of  entrance  to  bay  and  harbor i,  640;  vi,  4274 

Improvement  of  river 1, 644;  vi,  4283 

Copper  Harbor,  Mich.,  examination,  plan,  and  estimate  for  improve- 
ment  1,522;  v,  3686, 3641 

Coquille  River,  Oreg. : 

Improvement  below  Coquille i,636;  vi,4266 

Improvement  between  Coquille  and  Myrtle  Point i,  638;  vi,  4271 

Core  Sound,  N.  C,  examination  of  waterway  from  South  Mills  to  and 

including  Beaufort  and  Ocracoke  inlets i,  265, 277 

Corporations,  occupancy  of  public  structures  by i,  40;  viii,  5085 

Corps  of  Engineers: 

Changes  in  ])erHonnel i,3 

Laws  of  Fifty-sixth  Congress,  first  session,  affecting  the viii,  5459 

Number  and  distribution  of  officers 1,3.4 

Officers  detached  _. . 1,4 

Officers  on  duty  in  office  of  the  Chief  of  Engineers i,723 

Coscob  Harbor.  Conn.,  improveihent  of 1,1^;  n,  1349 

Cottage  City,  Mass.,  examination  at i,lll;  ii,  1293 

Cotuit  Harbor,  Mass.,  examination  of 1,111;  u,1287 
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OonrtableanBayon,  La.,  improvement  of i,371;  iii,2259 

Cowlitz  River,  Wash.,  knproyement  of _ i,674;  vi,4366 

Orescent  Bay  and  City,  CaL,  examination  of  harbor i,  634;  vi,  4262 

Croatan  Sonnd,  N.  C: 

Examination  of  waterway  from  Sonth  Mills  to  and  inclnding  Bean- 
fort  and  Ocracoke  inlets 1,265,277 

Improvementof  waterway  toNorfolk,ya., via  Pasquotank  River,  i,  261;  ii,  1773 

t'Jrockett,  David  (barge) ,  removal  of  wreck  of _ . .  i,  166;  ii,  1472 

Orooked  River,  Fla.    See  Carrabelle  Bar  and  Harbor  and  Ocklockonnee 
River. 

Crooked  Slongh,  111. ,  examination  for  dam  across i,  434;  i v,  2759 

Crystal  River,  Fla. ,  examination  and  survey i,  327;  in,  2074, 2078 

Cnmberland  River,  Tenn.  and  Ky.: 

Bridges  across,  report  on  Cong^'essional  bill  providing  for  construc- 

tionof 1,40;  VIII, 5103 

Gauging  (see  Mississippi  River) i,  412;  iv,  2540 

Improvement  above  Nashville,  Tenn i,456;  iv,2896 

Improvement  below  Nashville,  Tenn i,  454;  iv,  2891 

Cnmberland  Sound,  Ga.  and  Fla.: 

Defenses  of 1,25,917 

Improvement  of i,  804;  in,  1956 

CummingSj  William  (canal  boat) ,  removal  of  wreck  of i,  206;  ii,  1588 

Current  River,  Ark.  and  Mo.: 

Examination  between  Crooked  and  Current  creeks.  Mo. 1, 424;  iv,  2614 

Improvementof  _ i,422;  iv,2608 

Currituck  Sound,  N.  C. ,  improvement  of  waterway  via i,  262;  ii,  1778 

Curtis  Bay,  Baltimore,  Md.: 

Harbor  lines i,40;  ii,1697 

Improvement  of  channel  to i,  233;  ii,  1692 

Cnt-oflf,  Apalachicola  River,  Fla.,  improvement  of i,  330;  iii,  2095 

Cuyahoga  River,  Ohio.    See  Cleveland  Harbor. 

Ci/p/ier  (lighter),  removal  of  wreck  of i,  306;  iii,  1961 

Cypress  Bayou,  Tex.  and  La. ,  improvement  of -  i,  401 ;  iv,  2502 

I>. 

Daisy  (canal  boat) ,  removal  of  wreck  of i,  166;  ii,  1473 

Dams.    See  Canals  and  Waterways. 

Darien  Harbor,  Ga. ,  improvement  of i,  297;  in,  1935 

Davis  Island  Dam.  Ohio  River,  Pa. ,  operating  and  care i,  473;  v,  3140 

Deals  Island,  Md.,  removal  of  wreck  at i,  229;  n,  1661 

Debris,  mining,  in  California i,696;  viii,5007 

Deep  Creek  Branch,  Elizabeth  River.  Va..  improvement  of  waterway 

via - 1,261;  n,1773 

Deep  River,  Wash.,  bridge  across i,699 

Defenses,  seacoast.    See  Fortifications. 

Delatico.  N.  J. ,  bridge  across  Rancocas  Creek  or  River i,  701 

Delaware  Bay  and  River,  N.  J.,  Pa.,  and  Del.: 

Defenses  of 1,6,20,35,842 

Delaware  Breakwater,  construction  of i,  196;  n,  1575 

Harbor  of  refuge  in  bay,  construction  of i,  197 ;  ii,  1 576 

Ice  harbor  at  Marcushook,  Pa.,  improvement  of i,  195;  ii,  1574 

Improvement  of  river i,  189;  ii,  1557 

Philadelphia  and  Camden  Harbor,  improvement  of i,  193;  ii,  1566 

Pier  near  Lewes.  Del. ,  construction  of . .     i,  196;  ii,  1574 

Plan  and  estimate  for  improvement  below  Christian  street,  Philadel- 
phia... 1,207;  n,1615 

Waterway  to  Chincoteagne  Bay,  Va.,  improvement  of i,  217;  ii,  1642 

Wrecks,  removal  of 1,206;  ii,1587 

Delaware  Breakwater,  Del. ,  construction  of i,  196;  ii,  1575 

Delaware,  Fort,  Del.,  defenses  at.    See  Delaware  River. 

Delta    Point,  Mississippi    River,  La.  {see   Mississippi   River   Commis- 
sion)  _ 1,694;  vn, 4525 

Dennis  Creek,  N.  J.,  removal  of  wreck  in  . .  . . i,  206;  ii,  1589 

Departments.  Executive,  Washington,  D.  C,  telegraph  line  connecting 

(see  Public  buildings  and  grounds) i,  710;  vin,  5227, 5263 

Departments,  military,  reconnaissances  and  explorations  in i,  718;  viii,  5445 

Depot.  Engineer,  Willets  Point,  N.  Y - 1,37,1052 

Derelicts.    See  Wrecks. 

Deschutes  River,  Wash.  («ee  Olympia  Harbor) i,683;  vi,4481 
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Des  Moinee  Rapids  Canal  and  Dry  Dock,  Miflmaflippi  River,  operating  and 

care.     i, 488;  iv, 2744 

Dee  Plainee  Riyer,  111.,  Boryey  for  extension  of  navigation  to  Lake  Michi- 
gan  1,549;  v,3855 

Deterioration  of  river  and  harbor  works i,40;  viu,5071 

Detroit  River.  Mich.: 

Examination  of  channel  west  of  Grosselsle i,587 

Improvement  of i,  584;  vi,  3997 

Improvement  of  channels  in  waters  connecting  Great  Lakes  . .  i,  569;  vi,  3947 

Survey  from  Detroit  to  Lake  Erie -.  i,587;  vi,4015 

Diamond  Keef,  East  River,  N.  T.: 

Examination  and  survey i,160;  11,1435,1489 

Improvement  of i»152;  u,  1403 

Dickinson  Bayou.  Tex. ,  examination  and  Purvey i,  895;  rv,  2396, 2399 

Disappearing  carriages i,7 

Dismal  Swamp  Canal.  Va.  and  N.  C: 

Examination  of  waterway  from  South  Mills,  N.  G.,  to  and  including 

Beaufort  and  Ocracoke  inlets 1,265,277 

Improvement  of  waterway  via i,261;  ii,1773 

District  of  Columbia.    See  Washington. 

Dividing  Creek.  Md.  («ee  La  Trappe  River) 1,222;  n,  1648 

Divisions,  engineer i,44 

Divisions,  military,  reconnaissances  and  explorations  in i,  718;  vm,  5445 

Doboy  Bar,  Ghi.,  improvement  of i,297;  in,  1933 

i>od«on,  .^Van^  (canal  boat),  removal  of  wreck  of 1,206;  ii,1589 

Doe^  Nellie  (schooner),  removal  of  wreck  of i,  110;  n,  1281 

Dog  Island,  St.  Georges  Sound,  Fla. ,  harbor  lines i,  40;  lu,  2158 

Double  Bayou,  Tex.,  improvement  of,  including  mouths  of  adjacent 

streams.. : i, 391;  iv, 2334 

Drayton,  M.  Dak.,  bridge  across  Red  River  of  the  North i,  697 

Dredge  boats: 

For  Mississippi  River  and  other  waters , i,  41, 866;  ni,  2^6 

For  works  in  Florida,  construction  of   i,  815;  in,  1985 

For  works  on  Texas  coast,  procurement  of i,  391;  rv,  2834 

Sale  of ,  when  not  needed i,44 

Duck  Creek  (Smyrna  River),  Del.: 

Examination  of i,281 

Improvement  of i,212;  ii,1685 

Duck  Island  Harbor,  Conn.,  construction  of  harbor  of  refuge i,  122;  ii,  1331 

Duluth  Canal,  Minn.  («ec  Duluth  Harbor) i,  514;  v,  3554 

Duluth  Harbor,  Minn.: 

Harbor  lines i,40;  v,3642 

Improvement  of i,  514;  v,  3554 

Improvement  of  channels  in  waters  connecting  Great  Li^es. . .  i,  569;  vi,  3947 
Dunkirk  Harbor,  N.  Y. : 

Examination  and  survey i»611;  vi,  4148,41,50 

Improvement  of i,605;  vi,4108 

Duwamish  River,  Wash.: 

Bridgeacross i,700 

Improvement  of  («<»e  Puget  Sound) i,681;  yi,4477 

Duxbury  Harbor,  Mass.,  improvement  of i,89;  u,  1309 

Dynamite  batteries i,10,35 

E. 

Eads,  James  B.,  improvement  of  South  Pass,  Mississippi  River,  by  repre- 

sentativeeof 1,41,360;  in, 2225 

East  (Ambrose)  Channel,  New  YorkHarbor,N.Y.,  improvement  of-  i,161;  ii,1459 

East  Bay  Bayou,  Tex. ,  examination  and  survey i,  894;  iv,  2879, 2381 

East  Channel,  New  York  Harbor,  N ,  Y. .  improvement  of i,  161 ;  ii,  1459 

East  Chester  Creek,  N.  Y..  improvement  of i,145;  ii,1387 

Eastern  Bay,  Md..examinationandsurveyofClaibomeHarbor.  i,230;  11,1677,1680 

Eastern  Branch,  Elizabeth  River,  Va.  (see  Norfolk  Harbor ) i,  255;  n,  1763 

E€»t  Pass,  Carrabelle  Harbor,  Fla.,  examination,  plan,  and  estimate  for 

improvement i,  343;  m,  2152, 2157 

East  River,  Ga.    See  Brunswick  Harbor. 
East  River,  N.  Y.: 

Bridge  No.  3,  at  New  York  City i,700 

Examination  and  survey  of  Diamond  and  (Joenties  reefs. .  i,  160;  ii,  1435, 1489 
Harbor  lines i,40;  ii,i455,1457 
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Cast  River,  N.  Y.— Continned. 

Improyement  of 1,152;  n,1403 

Improvement  of  Wallabont  Chamiel i,156;  n,1418 

Wreck  in,  removal  of n,1422 

Ejcbo  Bay,  New  Rochelle,  N.  Y.,  examination,  plan,  and  estimate  for 

improvement i,160;  11,1428,1429 

fk^orse  Township,  Mich.: 

Bridge  of ,  across  Ronge  River  at  Dixavonne 1,702 

Bridge  of,  across  Konge  River  at  Fort  street i,700 

Sdenton  Bay,  N.  C. ,  improvement  of i,268;  n,1780 

Gl^n,  Ark,  removal  of  wreck  in  Black  River  - i,424;  iv,2613 

Elizabeth  River,  N.  J.,  improvement  of i,179;  ii,16(>3 

Elizabeth  River,  Va. : 

Examination  at  vicinity  of  pier  of  Sonthem  Railway  Company,  Nor- 
folk        1,265 

Harbor  lines  at  Norfolk i,40;  n,1791 

Improvement  of  Norfolk  Harbor  and  its  approaches i,  255;  ii,  1768 

Improvement  of  waterway  to  Albemarle  Sonnd,  N.  C,  via  Currituck 

Sound : 1,262;  11,1778 

Improvement  of  waterway  to  sounds  of  North  Carolina,  via  Pasquo- 

tankRiver i,261;  ii,1778 

Improvement  of  Western  Branch -  i,  256;  ii,  1765 

Removal  of  wrecked  cars  from  Sewall  Point  Channel i,  264;  ii,  1784 

Removal  of  wreck  in  Southern  Branch i,  264;  n,  1783 

Elkpoint,  S.  Dak.  (»€€  Missouri  River) i,444;  iv,2859 

Elk  River,  Md. ,  examination  and  survey i,  230;  ii,  1665, 1668 

Elk  River,  Tenn.  and  Ala.: 

Improvement  of i,467;  v,2952 

Survey  of i,469;  v,3077 

Elk  River,  W.  Va.: 

Examination  up  to  Sutton i,508;  v,8d92 

Improvement  of i,493;  v,3337 

Ellen  Maria  (schooner),  removal  of  wreck  of i,77;ii,1169 

Elliott,  John  W.  (sloop) ,  removal  of  wreck  of  _ i,  206;  ii,  1588 

Embankments - 1,11,35 

Employees,  injured,  recommendation  regarding  aid  to i,44 

Endicott  Board,  the .     ..   —  i,5 

Engineer  Depot,  Willets  Point,  N.  Y 1,37,1052 

Engineer  divisions .—        i,44 

Engineer  officers,  civilian  assistants  to  certain i,35 

Engineers,  Battalion  of . .  . i,  36, 1050 

Engineers,  Chief  of ,  officers  on  duty  in  office  of  the i,723 

Engineer  School.  Fort  Totten,  N.  Y 1,86,38,1047 

Engineers,  Corps  of: 

Changes  in  personnel i,3 

Laws  of  Fifty-sixth  Congress,  first  session,  affecting  the viil,  5459 

Number  and  distribution  of  officers 1,3,4 

Officers  detached _ i,4 

Officers  on  duty  in  office  of  the  Chief  of  Engineers 1,723 

Engineers,  The  Board  of 1,5,6,727 

Engineer  troops,  equipment  of 1,35,38 

Eciuipmentof  engineer  troops 1,35,38 

Erie  Basin,  Buffalo,  N.  Y. : 

Examination  of  Lake  Erie  entrance  to 1,611 

Improvement  of  Buffalo  entrance  to i,608;  vi,4135 

Erie  Canal,  N.  Y. ,  preservation  of  bench  marks  along 1, 715;  viii,  5402 

Erie  Harbor,  Pa. : 

Improvement  of i,604;  vi,4099 

Water  levels i,715;  viii,5402 

Erie  Lake: 

See  also  Northern  and  Northwestern  Lakes. 

Breakwater  construction  atharborson vi,4084 

Removal  of  wrecks i,603;  vi,  4094, 4095, 4096 

Water  levels  ...  i,716;  viii, 5319, 5402 

Escambia  County,  Ala.,  bridges  of 1,697 

Escambia  River,  Fla. ,  improvement  of i,  339;  iii,  2129 

Escanaba,  Mich.,  water  levels 1,715;  viii,5402 

Esopus  Creek,  N.  Y.    See  Saugerties  Harbor. 

Essex  River,  Mass.,  improvement  of i,72;  ii,1159 
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EBtberrille-Miiiim  Creek  Canal,  S.  C: 

Examination,  planSt  and  estimates  for  extension  of,  to  Alligator  Creek 

or  River 1.291;  in,  1894, 1^!>: 

Improvement  of  f«f<>  Santee  River) i,288;  in,  l^-V. 

Estimates  of  appropriations  required: 

Fortifications i.-^"* 

River  and  harbor  examinations,  snrreys,  etc i.  *>-^' 

River  and  harbor  improvements i.  •-* 

Enreka  Slongh.  Cal.,  briage  across i.  Ti*! 

Evansville,  Ind.  (Me>eOhioHiyer) 1,469;  v,:i»»>" 

Everett  Harbor,  Wash. ,  improvement  of i,  686;  vi.  44^'- 

Examinations,  estimate  of  impropriation  for i.  »v.<- . 

Executive  Departments.  Washington,  D.  C,  telegraph  line  connecting 

{see  Pnblic  baildings  and  grounds) i,  TIO;  viii,  5227.  o2«J 

Executive    Mansion,   Washington,   D.   O.    (see    Pnblic    buildings    and 

grounds)    i,710;  vin,5:>2: 

Exeter  River,  N.  H.,  improvement  of i,  67 :  ii,  1 14u 

Explorations  and  reconnaissances  in  military   divisions   and   depart- 
ments  *..-.  1,718;  VIII,  544*. 

F. 

Fairbanks,  R,  G,  (canal  boat) ,  removal  of  wreck  of 1. 187;  ii,  1.">16 

Fairhaven  Harbor.  Mass.    See  New  Bedford. 

Fairport  Harbor.  Ohio,  improvement  of   i,  598 ;  vi,  40T' 

Fairy  Lake,  Tex.  and  La.  (nee  Cyiirees  Bayou) i,  401 ;  iv.  2'h:: 

Falia.  Bogus,  La.,  improvement  of 1,361;  iii,2'J4«' 

Fall  River  Harbor,  Mass.: 

Harbor  lines  in  Mount  Hope  Bay i,40;  ii,  V\n 

Improvement  of i,  104;  ii,  12*vi 

Falls  of  t  )hio  River.  Looisville,  Ky. : 

Improvement  of,  including  Indiana  Chute i,  503;  v ,  34^.' 

Operating  and  care  of  Louisville  and  Portland  Canal i.  506;  -v,  34^2 

Farrell  (tugboat),  removal  of  wreck  of i,  167;  ii,  147'. 

Fayette ville,  N.  C-.,  examination  of  Cape  Fear  River  from  Wilmington  to.       i.  *J7: 
Featber  River,  Cal. : 

Improvementof i, 628;  vi,  4227 

Improvement  of .  by  CaJifornia  Debris  Commission i,696;  viii,  5<n»7 

Femandina,  Fla..  improvement  of  waterway  to  Savannah,  Ga i,  303;  iii,  I'j'm 

Filtration  plant,  Washington  Aqueduct,  D.  C i,  709;  vni,  52  J  4 

Finegan  Slough,  San  Joaquin  River,  Cal. ,  examination  for  closure  of .   . . .        i,  *'^M 

Fire  Island  Inlet,  N.Y., examinations  of 1,160,161;  ii.  1443 

Fishers  Island,  N.  Y. ,  defenses  at.    See  Long  Island  Sound. 
Fishing  Creek,  N.C.: 

Bridge  across -       i,697 

Improvementof i,266;  in,  17l«5 

Five-mile  River  Harbor.  Conn. .  improvement  of i,  135;  ii,  l;M6 

Flag  Lake  and  River,  Wis.  {see  Portwinj,^  Harbor) i,  521;  v,  3630. 36:W 

Flathead  River,  Mont. ,  improvement  of     i,  692;  vi,  4o(il 

Fleming  Park,  Pa.,  bridge  across  Ohio  River i,70i 

Flint  River,  Ga.,  improvement  of i,332;  ui,2101 

Florida: 

Construction  of  dredge  and  snag  boat i,  315;  ni,  liK> 

Defenses  of  east  coast i,  6, 25, 9*2:^ 

Removal  of  water  hyacinth i,  815;  iii,  I9s3 

Floyd,  Sergt.  Charles,  monument  to i,722;  vin,  54.m 

Flushing  Bay,  N.  Y.,  improvement  of i,  151;  u,  1401 

Flynns  Knoll,  New  York  Harbor,  N.  Y.,  removal  of  wreck i,  166;  n,  1472 

Forked  Deer  River,  Tenn. ,  improvement  of i,  453;  iv.  •2'<st} 

Fort  Benton.  Mont,  (see  Missouri  River) i,  444;  iv,  3859 

Fort  Caswe  1,  N.  C. ,  defenses  at.    See  Wilmington. 
Fort  Delaware,  Del. .  defenses  at.    See  Delaware  River. 
Fortifications: 

Board  of  Ordnance  and  Fortification i,6 

Board  on  Fortifications  and  other  Defenses  (Elndicott  Board) 1.5 

Board  on  Torpedo  System i,5.731 

Dynamite  batteries i,10,J55 

Employees,  injured,  recommendation  regarding  aid  to i.44 

Engineer  divisions i,44 

Estimates  of  appropriations  required 1,35 
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For  tifications— Continned . 

Oeneral  statement  and  progress  of  work 1, 5 

Gun  and  mortar  batteries i,  6, 7, 35 

Insular  possessions 1,6,10,35 

Preservation  and  repair  of 1,11,35,38 

Projects 1,6 

Range  and  position  finders 1,10,35 

Sea  walls  and  embankments i,  11, 35 

Sites ...: i,12,35 

Submarine  mines _  i,  12, 35, 37 

Supplies  for  seacoast  defenses i,  11, 35, 37 

The  Board  of  Engineers 1,5,6,727 

Fort  Monroe,  Va.,  defenses  at.    See  Hampton  Roads. 

Fort  Morgan,  Ala. ,  examination  of  bar  below,  in  Mobile  Harbor i,  360 

Fort  Pierre,  S.  Dak.  («ee  Missouri  River) i,444;  iv,2859 

Fort  Point  Channel,  Boston  Harbor,  Mass. : 

Broadway  Bridge,  across i,  701 

Improvement  of i,81;  ii,  1194 

Fort  San  Jacinto,  Galveston  Harbor,  Tex. ,  luffbor  lines  at i,  40;  iv,  2475 

Fort  Schuyler,  N.  Y.,  defenses  at.    See  New  York  Harbor. 

Fort  Small  wood,  Md.,  defenses  at.    See  Baltimore  Harbor. 

Fort  Totten,  N.  Y..  post  of  ..._ 1,36,38,1045 

Fort  Wadsworth,  N.  Y.,  defenses  at.    See  New  York  Harbor. 

Fort  Washakie,  Wyo. .  road  to  Buffalo  Fork,  Snake  River i,  721;  viii,  5453 

Fox  River,  Wis. : 

Examination  and  survey  of  Green  Bay  Harbor i,  538;  v,  3747, 8750 

Improvement  of i,536;  v,3712 

Improvement  of  Green  Bay  Harbor i,  524;  v,  3657 

Operating  and  care  of  locks  and  dams i,537;  v,-372l 

Frankford  Creek.  Pa. ,  bridge  obstructing i,  703 

Frankfort  Harbor,  Mich. ,  improvement  of i,  565;  v,  3925 

Frankfort,  Mo. ,  removal  of  wreck  in  Marsh  River i,  62;  ii,  1100 

French  Broad  River,  Tenn. : 

Improvement  of i,  463;  v,  2944 

Surveyof i, 468;  v, 3018 

Friend.  Lottie  K.   (schooner),  removal  of  wreck   of,  from   Delaware 

Bay 1,206;  li,  1587 

Fulton,  Ark.: 

Improvement  of  Red  River  above i,  401;  iv,  2480 

Improvement  of  Red  River  below i,398;  iv,2480 

G. 

Galena  River,  111. ,  operating  and  oare  of  lock  and  dam i,  433;  iv,  2752 

Galveston  and  Brazos  Canal,  Tex.  (see  Oyster  Creek) i,  396;  iv,  2418, 2421 

Galveston  Bay  and  Harbor,  Tex.: 

Deepening  channel  from  Galveston  to  Texas  City _ i,  386;  i v,  2326 

Defenses  of 1,6,29,958 

Examination  of  bay. i,398 

Examination  of  inner  harbor i,  398 

Harbor  lines  at  Fort  San  Jacinto i,40;  iv,2475 

Improvement      of      West      Bay      and      mouths      of      adjacent 

streams 1,389,391;  iv,  2831, 2334 

Improvement  of  harbor i,  384;  iv,  2308 

Improvement   of    ship    channel    and    Buffalo    Bayou    to    Hous- 
ton     1,386;  IV, 2325, 2327, 2330 

Removal  of  wreck  in  harbor _  i,394;  iv,2341 

Surveyof i,394;  iv,2309 

Gardiners  Point,  N.  Y. ,  defenses  at.    See  Long  Island  Sound. 

Gasconade   River,    Mo.,    improvement  by    Missouri    River   Commis- 
sion     1,695;  VII,  4935, 4946, 4948 

Gauging : 

Columbia  River,  Oreg.  andWash i,675;  vi,4368 

Mississippi  River  and  tributaries i,412;  iv,2540 

Mississippi  River  at  St.  Paul,  Minn i,441;  iv,2821 

Northern  and  Northwestern  Lakes i,  715;  viii,  5319, 5402 

Gauley  River,  W.  Va.,  improvement  of  _. i,  494;  v, 3340 

Gedney  Channel,  New  York  Harbor,  N.  Y. : 

Improvement  of i,  161 ;  ii,  1459 

Removal  of  wrecks 1,166,167;  11,1471,1475 

ENG  1900 2 


1 8  INDKX. 

Genesee  River,  K.  Y.  (•«»  Charlotte  Harbor) i,612;  vi,4163 

George  Lake,  St.  Johns  River,  Fla.  (m>«  Volada  Bar) i,310;  ni,1S*Ts 

Georges  River,  Me.,  improvement  of l,57;  ii,  1003 

Georgetown.  D.  C.    *^<*  Washington. 
G^eorgetown  Harbor,  S.  C. : 

Examination  and  survey  of  Sampit  River i,  dOl ;  ni,  1883, 1887. 1^^ 

Improvementof  («f<> a/so  Winyah  Bay) 1,280,281;  ni,1850. 1^.11 

Georgia,  defense's  of  ooast  of I,6,25,$*1T 

G^eorgiana  Slough,  Sacramento  River,  Cal.,  bridge  at  Walnnt  Grove i,  699 

Gettysburg,  Pa.,  memorial  tablet  to  Abraham  Lincoln  (see  Public  build- 
ings and  groands) 1,710;  vni,  K2T 

Geityntiu njh  ( canal  lx)at) ,  removal  of  wreck  of i,  159;  ii,  14:.M 

(7 i7/a n,  Jam^A  (canal  boat),  removal  of  wreck  of i,806;  ii,  15S9 

Glencove  Harbor,  N.  Y. .  improvement  of  i,  150;  ii,  1399 

Gloucester  Harbor,  Mass.,  improvement  of i, 74;  ii,  1161 

Goat  Island  Ledge,  Portsmouth  Harbor,  N.  H.  (see  Pull-and-be-damned 

Point) 1,77;  ii.  llTu 

Golconda.  HI.  (sri*  Ohio  River) 1,469;  v,30s=> 

Golden  Gate.  San  Francisco  Bay,  Cal.,  examination,  plan,  and  estimate 

for  improvement  of  channel  to  Karquines  Strait i,  634;  vi,  4258, 42^ » 

Gk)shen  Oeefc.  N.  J.,  improvement  of i,  204;  ii,  15S'> 

Gosport  Harbor,  N.  H.  (jtre  Isles  of  Shoals) 1,77;  ii,  1172,  IIT'^ 

Government  Printing  Office,  Washington,  D.  C.  (see  Public  buildings  and 

grounds) 1,710,  viii,522T 

Governors  Island,  New  York  Harbor,  N.  Y.,  removal  of  wreck  below 

Castle  Williams i,  166;  ii,  1478 

Gk>wanu8  Bay,  Canal,  and  Oeek,  N.  Y.: 

Bay  Ridge,  Red  Hook,  and  Buttermilkchannels,  improvement  of .  i,  163;  ii,  1  Af>i 

Gowanus  Canal  {>^re.  Gowanus  Bay) i,  168;  ii,  14<» t 

Gowanus  Oeek  Channel,  improvement  of 1. 165;  ii,  1469 

Grande,  Boca,  Fla.,   examination,   plan,    and   estimate   for   improve- 
ment   1,827;  Ul,  2048, 205.' 

Grand  Ecore,  La.,  bridge  across  Red  River i,69> 

Grand  Haven  Harbor,  Mich. ,  improvement  of i,  557;  v,  389o 

Grand  Lake,  La.  {see  Mermentau  River) i,  374;  iii,  2264 

Grand  Marais,  Mich.,  improvement  of  liarbor  of  refuge 1,520;  v,  3610 

Grand  Marais,  Minn.,  iniprovement  of  harbor i,513;  v,354T 

Grand  Rapids  Lock  and  Dam,  Wabash  River i,508;  v,349^ 

Grand  River,  Jja.,  improvement  of i,869;  iu,22dl 

Grand  River,  Mich. : 

Improvement  of i,568;  v,  3899 

Improvement  of  Grand  Haven  Harbor 1,557;  v,3895 

Grand  River,  Ohio  (see  Fairport  Harbor) 1,598;  vi,4070 

Grasse  River,  N.  Y.,  examination  of I,619 

Orcuntf",  SffMa  de  (steamer)  wreck  of  (see  Columbia  River,  below  Tongue 

Point) 1,670;  vi,4360 

Grays  Harbor,  Wash.,  improvement  of,  including  bar  entrance . . .  i,  678;  vi,  4468 
Great  Kanawha  River,  W.  Va.  (see  Kanawha) : 

Bridges  across,  report  on  Congressional  bill  providing  for  construc- 
tion of 1, 40,  vnr,  5103 

Improvement  of i,490;  v,3322 

Operating  and  care  of  locks  and  dams i,492;  v,3325 

Great  Lakes: 

Defenses  of 1,30,973 

Improvement  of  channels  in  waters  connecting i,  669;  vi,  3947 

Preservation  of  bench  marks  along  Erie  Canal,  N.  Y 1,715;  viii,  540*2 

Surveys  and  charts i,711;  viii,5317 

Water  levels i,715;  vm,  5319, 5402 

Great  Pedee  River,  S.  C: 

Elxamination  of i,  292 

Improvement  of i,279;  in,  1847 

Great  Salt  Pond,  Block  Island,  R.  I. ,  improvement  of i,  109;  ii,  1276 

Great  Sodus  Bay,  N.  Y. ,  improvement  of  harbor i,  614 ;  vi,  4166 

Great  South  Bay,  N.  Y.,  examinations  frofii  Fire  Island  Inlet  to  Pat- 

chogue 1,160,161;  n,l443 

Green  Bay  Harbor,  Fox  River,  Wis.: 

Examination  and  survey i,538;  v,3747,3750 

Improvement  of , i,524;  v,3657 

Green  Bay,  Mich. ,  water  levels  at  Escanaba i,  715;  vni,  5402 

Green  Jacket  Shoal,  Providence  River,  R.  I.,  removal  of 1,103;  ii,1260 
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Oreenleaf  Bend,  MissiflBippi  Riyer,  HI.: 

Examination    and    Burrey    for    preyenting    break    into    Cache 

Kiyer i,481;  iv, 2673,2674 

Preyention  of  break  into  Cache  Riyer i,429;  iv,2666 

Green  Riyer,  Ky.: 

Examination,  plan,  and  estimate  for  improyement i,  512;  v,  8543 

Improyement  aboye  month  of  Bisr  Barren  Biyer  (Lock  No.  6) ..  i,  510;  y,  3501 

Operating  and  care  of  locks  and  dams i*  51 1;  y,  3516 

Reconstruction  of  Lock  No.  2,  at  Rnmsey i,509;  y,8501 

Oreenyille  Harbor,  Miss,  (see  Mississippi  Riyer  Commission) i,  694;  yu,  4525 

Greenville,  N.  J.,  harbor  lines  at  Jersey  Flats,  New  York  Harbor,  oppo- 
site    1,40;  11,1475 

Greenwich  Harbor,  Conn.,  improyement  of i,  140;  ii,  1350 

Grosse  Isle,  Mich.    See  Detroit  Riyer. 

Grounds,  nnblic  bnildings  and,  District  of  Columbia i,  710;  yiii,  5237 

Gnlfi>ort,  Miss. ,  improvement  of  channel  to  Ship  Island  Harbor. . .  i,  355;  iii,  2316 

Gnlf  States: 

Remoyal  of  water  hyacinth  from  Florida  waters i,  815;  iii,  1985 

Removal  of  water  hyacinth  from  waters  of  Louisiana i,  377;  iii,  3370 

Gnn  batteries 1,6,7,85 

Gnyandot  River,  W.  Va.: 

Bridges  across 1,700 

Examination  of 1,503;  y,3396 

Improyement  of i,495;  y,3343 

Gnyanaot  Valley  Railway  Company,  bridge  of 1,700 

H. 

Hackensack  City  and  Riyer,  N.  J.: 

Bridge  of  city  .  1,700 

Bridge  of  the  Morris  and  Essex  Railroad  Company i,  701 

Hagdn^  John  (barge),  removal  of  wreck  of i,  354;  ii,  1738 

Hahnemann,     Samnel,    monument    to     {see    Public    buildings    and 

pounds) 1,710;  yiii,  5337, 5365 

Halh  Hickard  (schooner) ,  removal  of  wreck  of i,  159;  ii,  1431 

Hampton  Creek,  Va.,  removal  of  wreck i,264;  ii,  1784 

Hampton  Roads,  Va.: 

Defenses  of : 1,6,11,23,886 

Defenses  of  entrance  to  Chesapeake  Bay  at  Cape  Henry i,  6 

Examination  and  survey  at  Middle  Ground  Bar i,  265;  u,  1785, 1788 

Harbor  lines,  establishment  of i,40 

Baltimore  Harbor,  Md i,40;  11,1693,1697 

Boston  harbor,  Mass i,40;  ii,1235 

Buffalo  Harbor,  N.  Y i,40;  yi,4156 

Cambridge,  Mass 1,40;  il,1335 

Charles  River,  Mass i,40;  ii,  1335 

Curtis  Bay,  Baltimore  Harbor,  Md i,40;  u,1697 

Doff  Island,  St.  Georges  Sound,  Fla i,40;  iii,3158 

DuTuth  Harbor,  Minn i,40;  v,3643 

East  River,  N.  Y i,40;  11,1455,1457 

Elizabeth  River,  Va i,40;  ii,1791 

Fall  River  Harbor,  Mass i,40;  ii,1311 

Fort  San  Jacinto,  Galveston  Harbor,  Tex. i,40;  iv,3475 

GkJveston  Harbor,  Tex i,40;  iy,3475 

Greenville,  N.  J i,40;  ii,1475 

Hillsboro  River,  Fla .• i,40;  in,3084 

Honolulu  Harbor,  Hawaiian  Islands i,40;  yiii,5095 

James  River,  Va 1,40;  ii,  1761 

Jersey  Flats,  Upper  New  York  Bay,  N.  Y i,40;  il,1475 

Kenosha  Harbor,  Wis i,40;  v,3776 

Laporte,Tex l,40;  iy,3476 

Mount  Hope  Bay,  Mass i,40;  u,1311 

Neuse  River,  N.  C i,40;  in,-1837 

Newbem  Harbor,  N.  C 1,40;  Iii,ia37 

New  Haven  Harbor,  Conn 1,40;  ii,  1366 

New  London  Harbor,  Conn 1,40;  ii,1363 

New  York  Harbor,  N.  Y 1,40;  11,1455,1457,1475 

NiagaraRiyer,N.  Y 1,40^  vi,  4156, 4159 

Norfolk  Harbor,  Va 1,40;  ii,1791 

North  Tonawanda,  N.  Y 1,40;  vi,4159 

Patapsco  River,  Md i,40;  11,1693,1697 
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Harbor  lines,  establishment  of— Continned. 

Portland,  Greg i,40;  vi,4456 

Richmond  Harbor,  Va i,40;  ii,1761 

Rockland  Harbor,  Me i,40;  ii,1138 

St.  Georges  Sound,  Fla i,40;  iii,2158 

San  Jacinto  Bay,  Tex i,40;  iv,2476 

San  Jacinto.  Fort,  Galveston  Harbor,  Tex i,40;  iv,2475 

Staniford  Harbor,  Conn -.-.  i,40;  n,1368 

Superior  Harbor,  Wis i,40;  v,3642 

Tampa  Harbor,  Fla i,40;  ni,20B4 

Thames  River,  Conn, i,40;  ii,  ises 

Tonawanda  (North),  N.  Y i,40;  vi,4159 

Trent  River,  N.  C  ...  i,40;  iii,1837 

Upper  New  York  Bay,  N.  Y - i,40;  ii,  1475 

Willamette  River,  Ore^ i,40;  vi,44d6 

Harbors  and  rivers.    See  Rivers  and  harbors. 
Harlem  River,  N.  Y. : 

Improvement  of i,  153;  n,  1406 

Removal  of  wreck  at  Mott  Haven i,  159;  n,  1421 

Harlowe  Creek  or  River,  N.  C,  improvement  of  waterway  via  —  i,270;  m,  1806 

Harrison ville  Harbor,  111.,  examination  of i,431 

Hartford,  Conn. ,  improvement  of  Connecticut  River  below i,  119;  ii,  13*^ 

Hat  Slough,  Wash,  (see  Puget  Sound) i, 681 ;  vi,  4477 

Hatteras,  Cape,  N.  C. ,  harbor  of  refuge  («ee  Cape  Lookout) i,  276;  m,  1829 

Havre  de  Grace.  Md. : 

Examination  of  harbor — i,231 

Improvement  of  Susquehanna  River  above  and  below i,  218;  ii,  1642 

Hawaiian  Islands : 

Defenses  for i,6 

Defenses  for  Pearl  and  Honolulu  harbors   i,  6, 7 

Harbor  lines  in  Honolulu  Harbor i,  40;  vra,  5095 

Improvement  of  Pearl  Harbor i,  43 

Hay  Lake  Channel,  St.  Marys  River,  Mich.,  improvement  of i,  573;  vi,  3969 

Hecf or  (schooner),  removal  of  wreck  of i,  110;  ii,  1281 

Helena  Harbor,  Ark.  {see  Mississippi  River  Commission) i,  694;  vii,  4525 

Hell  Gate,  East  River,  N.  Y.,  improvement  of.. i,152;  ii,  1403 

Hempstead  Harbor,  N.  Y.  (see  Giencove) i,150;  ii,  1399 

Hendersons  Point,  Portsmouth  Harbor,  N.  H. ,  examination  at i,  78 

Hendleys  Ferry,  Conecuh  River,  Ala. ,  bridge  at _ i,  697 

Henry,  Cape,  V  a. ,  defenses  of  entrance  to  Chesapeake  Bay  at i.  6 

Hero  (canal  boat) ,  removal  of  wreek  of i,  234;  ii,  1693 

Herr  Island,  Allegheny  River,  Pa.,  construction  of  lock  and  dam  . .  i,  483;  v,  3257 

Highland  Bayou,  Tex.,  examination  and  survey i,  395;  iv,  2410,  2412 

Highland  Park  Bridge  Company,  bridge  of i,  699 

Highland  Park,  Pittsburg,  Pa. ,  bridge  across  Allegheny  River i,  699 

Hillsboro  Bav  and  River,  Fla. : 

Harbor  lines  at  Tampa i,40;  m,  2084 

Improvement  of _ i,323;  iii,2025 

Hitch,  Frank,  bridge  of i,697 

Hiwassee  Rivei*,  Tenn.,  examination  and  survey i,  468;  v,  3010, 3016 

Holland  ( Black  Lake)  Harbor,  Mich. ,  improvement  of i,  557;  v,  3891 

Holmes  Bayou,  Miss,  (see  Pearl  River,  below  Jackson  and  Rockx)ort) .  i,  356;  m,  2218 

Holmes  River,  Fla.,  improvement  of. _ i,336;  m,2ll6 

Houston  River,  Tenn.,  examination  and  survey  _ i,  469;  v,  3058, 8063 

Homochitto  River,  Miss. ,  improvement  of _ i,  382;  iii,  2280 

Honolulu  Harbor,  Hawaiian  Islands: 

Defenses  for 1, 6, 7 

Harbor  lines i,40;  vin,5095 

Hoquiam  City  and  River,  Wash. ,  construction  of  bridge i,  7O0 

Horn  Island  Harbor,  Miss. ,  improvement  of i,  352;  ni,  22 1 1 

Horseshoe,  Tail  of  the,  Chesapeake  Bay,  removal  of  wreck  on i,  264;  n,  1783 

Horses,  sale  of,  when  not  needed i,  44 

Housatonic  River,  Conn. ,  improvement  of i,  126;  ii,  13.37 

Houston  River,  La. ,  bridge  across _ .      i,  699 

Houston,  Tex. ,  improvement  of  waterway  to  Galveston,   i,  386;  iv,  2325, 2327, 2330 
Howard  University  Reservoir,  Washington.  D.  C. ,  construction  of  .1,707;  viii,5208 

Hotces  George  A.  (schooner) ,  removal  of  wreck  of ii,  1588 

Hudson,  Fla.,  examination  and  survey  of  bay  at i,  327;  iii,  2066, 2069 

Hudson,  N,  Y. ,  removal  of  wreck  in  Hudson  River  near i,  187;  ii,  1516 
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Hudaon  River,  N.  Y.: 

Coxsackie  to  Troy,  improvement  from i,  171;  ii,  1487 

Peekskiil  Harbor,  improvement  of i,  176;  ii,1498 

Rondoat  Harbor,  improvement  of i,  175;  ii,  1496 

Sangerties  Harbor,  examination,  plan,  and  estimate  for  improve- 
ment   1,188;  11,1518 

Sangerties  Harbor,  improvement  of i,174;  ii,1494 

Tarrytown  Harbor,  examination  and  snrvey  . .  - i,  188;  ii,  1520. 1583 

Wrecks,  removal  of i,187;  11,1516,1517 

Hnmboldt  County,  Cal. ,  bridge  across  Eureka  Slough  in i,  701 

Humboldt  Harbor  and  Bay,  Cal. ,  improvement  of i,  682;  vi,  4237 

Hunting^n  Harbor.  N.  Y. ,  improvement  of i,  149;  ii,  1397 

Huntsdale,  Mo. ,  examination  and  survey  of  Missouri  Biver  at.  i,  448;  iv,  2847, 2849 

Hurd,  W.  B.  (canal  boat) ,  removal  of  wreck  of i,  187;  ii,  1516 

Huron  Harbor,  Ohio,  Improvement  of ,  i,593;  vi,4051 

Huron  Lake: 

See  also  Northern  and  Northwestern  Lakes. 

Improvement  of  harbor  of  refuge  at  Sandbeach,  Mich i,  578;  vi,  3988 

Water  levels i,715;  viii,  5319, 5402 

Hyacinth,  water: 

Removal  of,  from  Florida  waters : i,815;  iii,1985 

Removal  of,  from  Louisiana  waters i,377;  in,  2270 

Hyannis,  Mass. : 

Examination  and  survey  of  harbor i,  111;  11,1284,1286 

Improvement  of  harbor  of  refuge  _ i,  94;  n,  1234 

Hydraulic  mining  in  Calif ornia i,696;  vni,5007 

I. 

Illinois  and  Mississippi  Canal,  111.: 

Construction  of i,  546;  v,  3810 

Examination  of  Rock  River  feeder  for  lock  and  dam i,  550 

Operating  and  care 1, 549;  v,  8853 

niinois  River ,  II J . : 

Bridges  across,  report  on  Congressional  bill  providing  for  construc- 
tion of .- 1,40;  vin,5103 

Chicago  Drainage  Canal i,  42 

Improvement  of i,  545;  v,  3798 

Operating  and  care  of  locks  and  dams i,  546;  v,  3805 

Survey  for  extension  of  navigation  to  Lake  Michigan i,  549;  v,  3855 

Indiana  Chute,  Falls  of  Ohio  River,  Ky.,  Improvement  of i,  503;  v,  3463 

Indian  River  Bay,  Del. ,  improvement  of  waterway  via i,  217;  ii,  1643 

Indian  River,  Fla. ,  improvement  of i,  312;  ni,  1982 

Indian  River  Inlet,  Fla.  (.see  Indian  River) i,  312;  ill,  1983 

Individuals,  occupancy  of  public  structures  by i,  40;  viii,  5085 

Ingraliam,  J,  D.  ( schooner) ,  removal  of  wreck  of i,  110;  ii,  1281 

Injured  employees,  recommendation  regarding  aid  to i,  44 

Injury  of  public  structures  by  private  parties. i,40;  viii,  5085 

Insular  possessions,  defenses  for.    See  Fortifications. 

Isabel,  Point,  Tex.  (see  Brazos  Santiago  Harbor) i,  397;  iv,  2469 

Isle  of  Wight  Bay,  Md. ,  improvement  of  waterway  via .  i,  217;  ii,  1643 

Isles  of  Shoals,  N.  H.,  examination  and  survey  for  breakwater  between 

Smutty  Nose  and  Cedar  Islands i,77;  11,1172,1175 

J. 

Jacksons  Creek,  Va., examination  of i,254;  ii,1753 

James  River,  Va. : 

Examination  and  survey  at  Richmond i,  255;  ii,  1754, 1757 

Harbor  lines  at  Richmond 1, 40;  ii,  1761 

Improvement  of .  i,251;  11,1725 

Protection  of  Jamestown  Island i,  353;  ii,  1736 

Removal  of  wreck  at  Richmond i,  254;  ii,  1738 

Jamestown  Island,  James  River,  Va. ,  protection  of i,  253;  ii,  1736 

Jane,  Lydia  (schooner) ,  removal  of  wreck  of i,  93;  ii,  1219 

Jefferson,  Tex.,  waterway  to  Shreveport,  La.  (see  Cypress  Bayou),  i,  401;  iv, 2503 

Jekyl  Creek,  Ga. ,  improvement  of  waterway  via i,  303;  iii,  1953 

Jennings,  Mont. ,  examination  of  Kootenai  River  to  international  boundary,      i,  693 
Jersey  Flats,  Upper  New  York  Bay,  N.  Y.,  harbor  lines  opposite  Green- 
ville, N.  J. 1,40;  11,1475 

Johnsons  Bayou,  La. ,  Improvement  of i,  377;  iii,  3268 

Johnsons  Creek,  Conn,  {see  Bridgeport  Harbor) i,  129;  ii,  1339 
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JoDesport,  Me.,  improYement  of  Mooeabec  Bar i,46;  n,1075 

Judith,  Mont,  (see  Missouri  River) i,444;  iv,3859 

Judith,  Point,  B.  I.: 

Construction  of  harbor  of  refuge i,106;  ii,1269 

Improvement  of  pond  entrance i,  108;  ii,1271 

Judsoniar  Ark.,  removal  of  wreck  in  Little  Red  River , .  i,  424;  iv,  2613 

Jupiter  Inlet,  Fla.  («ee  Indian  River) i,312;  ra,1982 

K. 

Kalamazoo  River,  Mich.: 

Bridge  at  New  Richmond i,703 

Improvement  at  Sangatuck 1,555,556;  v,3887,3890 

Eamiah,  Idaho,  bridse  across  Clearwater  River  near i,  699 

Eampeville  Lock  and  Dam,  Illinois  River,  111.,  operating  and  care .  i,  546;  v,  3805 

Kanawha  River,  W.  Va. : 

Bridges  across,  report  on  Congressional  bill  providing  for  construc- 
tion of 1,40;  vni,5108 

Improvement  of i,490;  v,3322 

Operating  and  care  of  locks  and  dams i,492;  v,3325 

Kansas  City,  Shreveport  and  Gulf  Railway  Company,  bridge  of. i,  699 

Karquines  Strait,  Cal. : 

Examination  of  channel  to  San  Joaquin  River i,634 

Examination,  plan,  and  estimate  for  improvement  of  channel  to 
Golden  Gate i,634;  vi,  4258, 4260 

Kemneska  Lake,  S.  Dak. ,  examination  for  reservoir  dam i,  451 

Kenduskeag  River,  Me.,  examination  of  mouth i,  63;  ii,  1 108 

Kennebec  River,  Me. : 

Defensesof 1,6,13,733 

Examination  and  survey  between  Gkurdiner  and  Augusta . .  i,  64;  u,  1121, 1127 
Examinationandsurveyof  Parkers  Head  Harbor  and  Channel-i,  64;  ii,  1131, 1136 

Improvement  of  . ^ i,58;  ii,  1095 

Removal  of  wreck  at  Bath i,62;  ii,1100 

Kenosha  Harbor,  Wis. : 

Bxaminationof i,539;  v,3767 

Harbor  lines. i,40;  v,3776 

Improvement  of i,  534;  v,  3706 

Kenova,  W.  y a.,  bridge  across  Big  Sandy  River.  i,697 

Kensington  and  Tacony  Railroad,  bridge  of i,703 

Kentucky  River,  Ky . : 

Bridge  across  North  Fork i,699 

Bridge  at  Carrollton i,699 

Improvement  of i,500;  v,3363 

Operating  and  care  of  locks  and  dams i,502;  v,3369 

Kewaunee  Harbor,  Wis.: 

Examination  and  survey. i,538:  v,3752,3755 

Improvement  of ..  .  i,  528;  v,  3679 

Keweenaw  Bay  and  Point,  Mich.,  improvement  and  operating  and  care 

of  waterway  to  Lake  Superior 1,517,518;  v,3598 

Keyport  Harbor,  N.  J.: 

Improvement  of 1,183;  n,1511 

Removal  of  wreck  _ i,  187;  ii,  1517 

Key  West  Harbor,  Fla.: 

Defensesof... 1,6,10,25,924 

Improvement  of,  including  entrance i,  314;  m,  1983 

Kill  van  KuU,  N.  Y.  and  N.  J.: 

Examination  and  survey  (see  Arthur  Kill) i,  188;  ii,  1525, 1527 

Improvement  of  (see  Staten  Island-New  Jersey  channel) i,  178;  u,  1502 

King  County,  Wash.: 

Bridge  of,  across  Duwamish  River ^ i,700 

Bridge  of,  across  Snoqualmie  River  at  Novelty i,  699 

Bridge  of,  across  Snotiualmie  River  near  Tolt i,  700 

Kingston  Bay,  Mass.  (8ff;  Duxbury  Harbor) i,89;  n,1209 

Kingston,  R.  I.: 

Construction  of  Point  Judith  harbor  of  refuge i,  106;  n,  1269 

Improvement  of  entrance  to  Point  Judith  Pond  _ i,  108;  n,  1271 

Kinnickinnic  River,  Wis. ,  bridge  at  Lincoln  avenue,  Milwaukee. i,  699 

Kissimmee  River,  Fla. ,  examination  and  survey  to  Gulf  of  Mexico i,  327 

Kootenai  River,  Idaho  and  Mont. : 

Examination  from  Jennings,  Mont. ,  to  international  boundary i,  693 

Improvement  from  Bonners  Ferry  to  international  boundary. .  i,  691;  vi,  4500 
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Lia  Crosse  Harbor,  Wis. ,  improvement  of i,438;  iv,2755 

Lafourche  Bayoa.  La.,  improvement  of i,367;  iii,2249 

Lia  Grange  Bavon,  Fla. ,  improvement  of '. . . .  i,  336;  iii,  2116 

Liagrange  Lock  and  Dam,  Illinois  River,  111.,  operating  and  care...  i,546;  v,3805 

Lake  Shore  and  Michigan  Son  them  Railway  Company,  bridge  of i,  699 

Laporte,  Tex. ,  harbor  lines  in  San  Jacinto  Bay  at i,  40;  iv,  2476 

Lapwai  Creek,  Idaho,  bridge  across  Clearwater  River  near  month  of i,  700 

Larchmont  Harbor,  N.  Y. ,  improvement  of i,  144;  ii,  1383 

LaTrappeRiver,Md.,  improvement  of i,222;  ii,1648 

Lawrencebnrg,  Ind.  (aee  Ohio  River) i,469;  v,3085 

Laws:  , 

Fifty-sixth  Congress,  first  session,  affecting  Corps  of  Engineers. ...  viii, 5459 

Governing  the  running  of  loose  logs,  etc. ,  on  certain  streams i,  43 

In  aid  of  injured  employees,  recommendation  regarding i,  44 

Sale  of  personal  property  when  not  needed,  recommendation  as  to . . .        i,  44 

Leaf  River,  Miss.,  improvement  of i,354;  iii,2215 

Leech  Lake,  Minn. : 

Construction  of  reservoir _ -  i,  435;  iv,  2786 

Operation  and  care  of  reservoir i,437;  iv,  2800 

Survey  of  flowage  lines  of  reservoir i,443 

Leey  Druzilla  B,  (schooner) ,  removal  of  wreck  of 1, 206;  n,  1589 

Legislation.    See  Laws. 

Lemon  Bay,  Fla.,  examination  and  survey  of  inside  passage  to  Sarasota 

Bay _ _._  1,327;  111,2054,2060 

Lemon  Creek,  N.  Y.  {see  Staten  Island-New  Jersey  channel) i,  178;  u,  1502 

Levert,  J.  B.,  bridge  of i,699 

Levisa  Fork,  Big  Sandy  River,  Ky.: 

Improvement  of 1,499;  v,8360 

Survey  of i,503;  v,3400 

Lewes,  Del. : 

Construction  of  iron  pier  in  Delaware  Bay  near i,  196;  ii,  1574 

Improvement  of  waterway  to  Cbincoteague  Bay,  Va i,  217;  ii,  1642 

Lewis  River,  Wash., improvement  of  .    '. i,  673;  vi,4364 

Licking  River,  Ky.,  survey  of i,476;  v,3155 

Lincoln ,  Abraham : 

Memorial  tablet  to,  at  Gettysburg,  Pa i,  710;  vm,  5227 

Repair  of  building  m  which  he  died i,  710;  viii,  5227, 5236 

Little  Assawaman  Bay,  Del. ,  improvement  of  waterway  via _ . .  i,  217;  n,  1642 

Little  Creek,  Del.,removal  of  wreck  in  ..  i,229;  ii,  1660 

Little  Harbor,  N.  H. ,  improvement  of  harbor  of  refuge i,  68;  ii,  1 151 

Little  Kanawha  River,  W.  Va. : 

Improvement  of i,  489;  v,  3317 

Operating  and  care  of  lock  and  dam i,  490;  v,  3319 

Little  Mud  River,  Ga. ,  improvement  of  waterway  via i,  303;  iii,  1953 

Little  Narragansett  Bay,  R.  I.  and  Conn,  (nee  Pawcatuck  River). . .  i,  112;  ii,  1320 

Little  Pedee  River,  S.  C. ,  improvement  of . .  i,  278;  iii,  1845 

Little  Pigeon  River,  Tenn. ,  improvement  of i,  464;  v,  2947 

Little  Red  River,  Ark.,  removal  of  wreck  near  Judsonia i,  424;  iv,  2613 

Little  Sodus  Bay,  N.  Y. ,  improvement  of  harbor i,  614;  vi,  4168 

Little  Tennessee  River,  Tenn.,  survey  of  .. i,469 

Little  Traverse  Bay,  Mich,  (see  Petoskey  Harbor) i,  568;  v,  3932 

Locks.    See  Canals  and  Waterways. 

Logan,    Gten.    John    A.,    statute   of.     (see     Public     buildings     and 

grounds) i,710;  vm,  5227, 5265 

Logs,  regulations  governing  the  running  of,  on  certain  streams i,  43 

Lone  Tree  Point,  San  Pablo  Bay,  Cal.,  examination,  plan,  and  estimate 

for  improvement  of  channel  off -.  1,634;  vi,  4258, 4260 

Long  Bridge,  Potomac  River,  D.  C. ,  rebuilding  of i,  236;  u,  1702 

Long  Island ,  Charleston  Harbor,  S.  C. ,  bridge  across  Breach  Inlet i,  700 

Long  Island  Sound,  N.  Y.: 

Defenses  of  eastern  entrance i,  6, 10, 11, 17, 814 

Removal  of  wreck  off  Port  Chester 1,159;  li,  1421 

Long  Prairie  River,  Minn. ,  examination  of,  and  its  sources i,  443 

Long  Sault  Island,  St.  Lawrence  River,  N.  Y. ,  examination  at i,  619 

Long  Tom  River,  Oreg.: 

Bridge  at  Bundys i,701 

Improvement  of i,666;  vi,4346 

Lookout,  Cape,  N.  C,  examination  and  survey  for  harbor  of  refuge,  i,  276;  m,  1829 
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Loper,  R,  L,  (schooner),  removal  of  wreck  of i,  264;  ii,  1784 

Lorain  Harbor,  Ohio,  improvement  of i,594;  vi,4054 

Louisiana,  removal  of  water  hyacinth  from  waters  of i,  377;  ni,  2270 

LonisvUle  and  Nashville  Railroad  Company,  bridge  of i,  699 

Louisville  and  Portland  Canal,  Ky. : 

Enlargement  of i,503;  v,3463 

Operating  and  care i,  506;  v,  3482 

Lonisville,  Ky. : 

Improvement  of  Ohio  River  at i,508;  v,3463 

Operating  and  care  of  Lonisville  and  Portland  Canal i,  506;  v.  3482 

Loutre,  Pass  a,  Mississippi  River: 

Closing  crevasse  in i,365;  ui,2245 

Improving  oatlet  at i,365;  ni,2246 

Lower  Mach(>doc  Creek,  Va. ,  improvement  of i,  242;  ii,  1714 

Lower  Middle  Ground,  Chesapeake  Bay,  removal  of  wreck  on i,  264;  n,  1783 

Lower  New  York  Bay,  N.  Y.    See  New  York  Harbor. 

Lubec  Channel,  Me.,  improvement  of i,  45;  ii,  1074 

Luddington,  Addie  (schooner),  removal  of  wreck  of i,  206;  ii,  1588 

Ludiugton  Harbor,  Mich,,  improvement  of i,  562;  v,  8916 

Lumberton  Branch,  Rancocas  River,  N.  J.,  improvement  of i,  198;  ii,  1578 

Lunet  (schooner),  removal  of  wreck  of.. i,110;  ii,  1281 

LydiaJane  (schooner) ,  removal  of  wreck  of i,93;  ii,  1219 

Lynchs  River,  S.  C. ,  examination  and  survey- i,  291 ;  iii,  1876, 1879 

Lynn  Harbor,  Mass. : 

Examination  of i,  94 

Improvement  of i,78;  ii,1189 

Removal  of  wreck i,77;  ii,1169 

M. 

Macedonia  (steamship) ,  removal  of  wreck  of ii,  1516 

Mackinac  Harbor,  Mich. ,  examination  and  survey 1, 587;  vi,  4008, 4010 

McjSeaU  James  (canal  boat) ,  removal  of  wreck  of i,  206;  ii,  1588 

Ma<^on  Bayou,  La.,  improvement  of i,  406;  iv,  2517 

Madison,  Ind.: 

Improvement  of  Ohio  River  at i,469;  v,3085 

Survey  of  Ohio  River  at i,476;  v,3215 

Mahon  Harbor,  Del.,  examination  of i,  231 

Maine,  defenses  on  coast  of i,  6, 13, 733 

Main  Ship  Channel,  New  York  Harbor,  N.  Y.,  improvement  of i,  161;  ii,  1459 

Maiden,  Mass. ,  bridges  across  Mystic  River  to  Boston _ .       i,  700 

Maiden  River,  Mass.,  improvement  of i,  79;  ii,  1191 

Mamaroneck  Harbor,  N.  Y. ,  improvement  of i,  143:  ii,  1381 

Manaaquan  River,  N.  J. ,  improvement  of i,  186;  ii,  1514 

Manatee  River,  Fla.,  improvement  of i,319;  iii,2020 

Manchac  Bayou,  La.,  improvement  of ...' i,363;  iii,2243 

Manchester  Harbor,  Mass. ,  improvement  of _ i,  75;  ii,  1 167 

Manhasset  (ferryboat) ,  removal  of  wreck  of i,  264;  ii,  1783 

Manhattan  Borough,  N.  Y.    See  New  York  Harbor. 

Manistee  Harbor,  Mich. ,  improvement  of i,  563;  v,  3919 

Manitowoc  Harbor,  Wis. : 

Examinations  and  survey 1,538,539;  v,8761,3764 

Improvement  of i,529;  v,3683 

Manokm  River,  Md.: 

Improvement  of i,227;  ii,1657 

Removal  of  wreck i,229;  ii,1661 

Mantua  Creek,  N.  J.,  improvement  of 1,201;  ii,  1582 

S^ansi 

Military  and  other 1,718,721;  viii,5445 

Northern  and  Northwestern  Lakes ._.  i,711;  viii,5317 

Marb'ehead.  Mass.,  repair  of  sea  wall _ 1, 76;  ii,  1 168 

Marcushook,  Pa.,  improvement  of  ice  harbor  in  Delaware  River. . .  i,  195;  ii,  1574 

Maria,  Ellen  (schooner) ,  removal  of  wreck  of i,  77;  ii,  1169 

Marinette,  Wis.: 

Examination  and  survey  of  Menominee  River i,  538;  v,  3739, 3742 

Improvement  of  Menominee  Harbor  and  River i,  522;  v,  3650, 3653 

Marquette  Bay  and  Harbor^  Mich. : 

Construction  of  harbor  of  refuge  in  bay i,  519;  v,  3608 

Improvement  of  harbor _ 1,519;  v,3606 

Water  levels i,715;  vm,5403 
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Marsh  River,  Me.,  removal  of  wreck  at  Frankfort i,  62;  ii,  1100 

Marthas  Vineyard,  Mass. : 

Examination  at  Cottage  City i,  111;  n,  1293 

Examination  of  Vineyard  Haven  for  harbor  of  refnge i,  111 ;  n,  1289 

Improvement  of  Vineyard  Haven  Harbor  . ! . i,  96;  il,  1240 

.   Itemoval  of  wrecks  Id  V^'ineyard  Haven  Harbor _ i,  110;  ii,  1281 

Massachusetts,  defenses  of  soutneast  coast * 1,6,16,791 

Massena,  N.  Y. ,  examination  of  Grasse  River  up  to i,  619 

Matagorda  Bay,  Tex.,  examination  of  harbor  at  Alligator  Head         i,  397;  iv,  2462 

Matanzas  River,  Fla.  (see  St.  Augustine  Harbor) .  i,311;  iii,  1981 

Matawan  Creek,  N.  J.,  improvement  of i,  183;  ii,  1510 

Mattaponi  River,  Va.,  improvement  of i,  249;  u,  1722 

Matta woman  Shoal,  Potomac  River: 

Improvement  of i,  238;  ii,  1706 

Removal  of  wreck  on i,254;  11,1739 

Mattituck  Harbor,  N.Y  ,  improvement  of . .   .  i,147;  11,1392 

Maumee  Bay  and  River,  Ohio: 

Bridge  across  river  at  Toledo i,699 

Improvement  of  Toledo  Harbor  .     ..  i,589;  vi,4022 

Removal  of  wreck  near  outer  entrance  to  bay. i,  603;  vi,  4095 

Maurice  River,  N.  J.: 

Examination  and  survey i,207;  11,1605,1610 

Removal  of  wreck i,206;  ii,1589 

May  (canal  boat) ,  removal  of  wreck  of i,  206;  ii,  1589 

^^avsville  KIv  * 

5ee  a/.so  Ohio  River.     i,  469;  v,  3085 

Examination  of  Ohio  River  at i,477 

Memorial  bridge  and  boulevard  to  connect  Washington,  D.  C. ,  with  Mount 

Vernon,  Va 1,43,704;  vin,5126 

Memphis  Harbor,  Tenn. : 

Examination  by  Mississippi  River  Commission  . i,  694 

Improvement  by  Mississippi  River  Commission i,  694;  vii,  4526 

Menekaunee,  Wis.: 

Examination  and  survey  of  Menominee  River. i,  538;  v,  3739, 3742 

Improvement  of  Menominee  Harbor  and  River   i,  522;  v,  3650;  3653 

Menominee  Harbor  and  River,  Mich,  and  Wis.: 

Examination  and  survey  of  river __ i,538;  v, 3739,3742 

Improvement  of  harbor i,522:  v,3650 

Improvement  of  river i,  522;  v,  3653 

Mermentau  River,  La.,  improvement  of ,  including  tributaries  ...  i,374;  iii,2264 

Merrimac  River,  Mass.: 

Improvement  of i,  70;  ii,  1155 

ImprovemeDt  of  Newburyport  Harbor  .   _ i,  69;  ii,  1153 

Miami,  Fla. ,  examination  of  Biscayne  Bay  from,  to  the  sea  _ i,  316;  in,  19S6 

Mianus  River,  Conn. ,  improvement  of i,  138;  ii,  1349 

Michigan  City,  Ind.: 

Improvement  of  inner  harbor i,550;  v,3873 

Improvement  of  outer  harbor i,  551 ;  v,  3875 

Removal  of  wreck  at  harbor  entrance 1,568;  v,3933 

Michigan  Lake: 

Sec  aho  Northern  and  Northwestern  Lakes. 

Canal  to  Sturgeon  Bay,  Wis.,  construction  of  harbor  of  refuge,  i,  526;  v, 3672 

Canal  to  Sturgeon  Bay,  Wis.,  examination  of i,  539 

Canal  to  Sturgeon  Bay,  Wis. ,  improvement  of i,  525;  v,  3659 

Canal  to  Sturgeon  Bay,  Wis. ,  operating  and  care 1, 526;  v,  3666 

Examination  of  channel  to  Stony  Lake,  Mich i,  569;  v,  3939 

Survey  of  Illinois  and  Des  Plaines  rivers  for  extension  of  navigation 

to 1,549;  v,3855 

Waterlevels _ i,715;  viii, 5319, 5402 

Middle   Ground   Bar,  Hampton  Roads,  Va.,  examination   and  survey 

at - 1,265;  11,1785,1788 

Mifflin,  Pa.,  bridge  across  Monongahela  River i,697 

Milan,  111.: 

Examination  of  canal  feeder,  Rock  River,  for  lock  and  dam i,  550 

Operating  and  care  of  canal  around  Rock  River i,  549;  v,  3853 

Milford  Harbor,  Conn.,  examination,  plan,  and  estimate  for  improve- 
ment  1,141;  11,1356,1359 

Milford  Haven,  Va.,  improvement  of  harbor i,  246;  ii,  1719 

Military  divisions  and  departments,  reconnaissances  and  explorations 

in 1,718;  vm,5445 


26  INDEX. 

Jlft7^,  Lav lYZ  (schooner).  remoTal  of  wreck  of i, 608;  vi, 4085 

Mill  River,  New  Haven.  Conn.  {8ee  New  Haven  Harbor) i,  1^;  ii,  1$^ 

Mill  River.  Stamford.  Conn.    See  Stamford  Harbor. 

Milwaukee  Bay.  Harbor,  and  River,  Wis. : 

Bridge  acroes  Kinnickinnic  Rfver 1.699 

Bridge  across  Milwaukee  River  at  Broadway 1.609 

Bridge  acroes  Milwankee  River,  connecting  Qrand  avenne  and  Wis- 

conain  street i,  701 

ConAtmction  of  liarbor  of  refuge  in  bay i,  531 ;  v,  369o 

Examination  of  harbor i,5iJy 

Improvement  of  harbor i,  538;  v,  3697 

Water  levels 1.715:  vin,5402 

Mines,  submarine i,  5, 13, 85, 37 

Minim  Creek- Estherville  Canal,  S.  C: 

Examination,  plans,  and  estimates  for  extension  of.  to  Alligator  Creek 

or  River    ..     1,291;  ni,  1894,  1897 

Improvement  of  (see  Santee  River) i,  2SS;  in,  18.V> 

Mining,  hydraulic,  in  California i,  696;  vra,  5007 

Minnesota  and  Ontario  Bridge  Company,  bridge  of i.  698 

Minnesota  River,  Minn.: 

Examination  at  St.  Peter i,443;  iv,2840 

Improvement  of    i,488;  iv,2812 

Mispillion  River,  Del.: 

Examination  of i,231 

Improvement  of i,215;  ii,  16:59 

Mississippi  River: 

Beechridge,  111.,  prevention  of  break  at. . i, 429;  rv,  26<» 

Beechridge,     III.,     examination     and     survey     to    prevent   break 

at 1, 481 :4V,  2672, 2674 

Bel levne,  Iowa,  examination  opposite i,  434;  rv,  27."i9 

Brainerd,  Minn.,  to  Sandy  Lake,  survey  from    i,44;J 

Bridges  across,  report  on  Congressional  bill  provid^g  for  construe- 

tionof 1,40;  vui.SlCKj 

Car  at  hers  vi  lie,  Mo.  (s<'e  Mississippi  River  Commission) i,694;  vii,452o 

Chippewa  River  to  West  Newton  Slough,  regulations  governing  navi- 

gationfrom i,43 

Crooked  Slouch,  Dl.,  examination  for  dam i,  484;  rv, 2759 

Delta  Point,  La.  (see  Mississippi  River  Conmiission) i,  694;  vii,  45:?o 

Des  Moines  Rapias  Canal  and  Dry  Dock,  operating  and  care  . .  i,  483;  rv,  2744 

Dredge  and  snag  boats  above  Missouri  River,  operation  of i,  481 ;  iv.  2679 

Gauging  at  St.  Paul,  Minn i,441;  iv,2821 

Ganging,  including  tributaries i,  412;  iv,  2540 

Green  leaf  Bend,  III.,  examination  and  survey  to  prevent  break  into 

CacheRiver i, 481 ;  i v. 2672, 2674 

Greenleaf  Bend,  III. ,  prevention  of  break  into  Cache  River i,  429;  i v,  2666 

Greenville  Harbor.  Miss,  (stv  Mississippi  River  Commission).  i,694;  vii,4525 

Harrisonville  Harbor,  III.,  examination  of i, 431 

Head  of  Passes  to  head  waters,  surveys  from i,  694;  vii,  4525 

Head  of  Passes  to  Ohio  River,  improvement,  surveys,  etc i,  694;  vii,  4525 

Helena  Harbor,  Ark.  (see  Mississippi  River  Commission) i,  694;  vii,  4525 

Hickman,  Ey. ,  to  Slough  Landing,  Tenn. ,  examination  from i,  695 

Illinois  and  Mississippi  Canal,  III _ .  i,  546, 549, 550;  v,  3810, 3S53 

La  Crosse  Harbor,  Wis. ,  improvement  of i,  433;  iv,  2755 

Locks  and  dams  between  St.  Paul  and  Minneapolis,  Minn. ,  construc- 
tion of .. 1,434;  iv,2768 

Loutre,  Pass  a,  closing  crevasse  in i,  365;  iii,  2245 

Lontre,  Pass  a,  improving  outlet  at i,365;  iii,2346 

Memphis  Harbor,  Tenn.,  examination  by  Mississippi  River  Commis- 
sion    ..:    .   _ 1,694 

Memphis  Harbor,  Tenn.,  improvement  by  Mississippi  River  Com- 
mission  _. 1.694;  VII,  4525 

Minneapolis  to  St.  Paul,  Minn. ,  construction  of  locks  and  dams,  i,  434;  i v,  2768 

Missouri  River  to  Ohio  River,  improvement  from i,  426;  iv,  2631 

Missouri  River  to  St.  Paul,  Minn. ,  improvement  from i,  432;  iv,  2692 

Natchez  Harbor,  Miss,  (see  Mississippi  River  Commission) ...  i,694;  vii,4525 
New  Madrid  Harbor,  Mo.  (see  Mississippi  River  Commission) .  i,  694;  vii,  4525 

New  Orleans  Harbor,  La.,  defenses  of 1,6,28,952 

New  Orleans  Harbor,  La.,  improvement  by  Mississippi  River  Com- 
mission   1,694;  VII,  4525 
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Mississippi  River — Continued. 

Ohio  River  to  Head  of  Passes,  improvement,  surveys,  etc i,  694;  vii,  4535 

Ohio  River  to  Missouri  River,  improvement  from i,  426;  iv,  2631 

Outlet,  improvement  of i,365;  iii,2246 

Pass  a  Loutre,  closing  crevasse  in i,  365;  in,  2245 

Pass  a  Loutre, improvingoutlet  at i,365;  iii,2246 

Pepin  Lake  and  village,  Wis.,  examination  and«urvey  . .  i,  434;  iv,  2763, 2765 

Pepm  Lake  and  Village,  W is. ,  improvement  at i,  432;  iv,  2692 

Pokegama  Falls,  Minn.,  construction  of  reservoir i,  435;  iv,  2786 

-  Pokegama  Falls,  Minn. ,  operating  and  care  of  reservoir i,  437;  iv,  2800 

Pokegama  Falls,  Minn. ,  survey  of  flowage  lines  of  reservoir i,  443 

Quincy  Bay,  Dl. ,  examination  of i,484;  iv,2756 

Quincy  Bay,  HI.,  improvement  at i,432;  iv,2692 

Reservoirs  at  head  waters,  construction  of i,  435;  iv,  2786 

Reservoirs  at  head  waters,  operating  and  care i,  437;  iv,  2800 

Reservoirs  at  head  waters,  surveys  of  flowage  lines *     i,  443 

Rockwood,  111. ,  examination  and  survey  below i,  430;  iv,  2667, 2tf69 

St.  Louis  Harbor,  Mo. ,  improvement  of i,  428;  iv,  2664 

St.  Paul,  Minn.,  gauging i,441;  iv,2821 

St.  Paul,  Minn.,  to  Minneapolis,  construction  of  locks  and  dams.  i,434;  iv,2768 

St.  Paul,  Minn. ,  to  Missouri  River,  improvement  from i,  482;  iv,  2692 

Sandy  Lake  Dam  to  Brainerd,  Minn. ,  survey  from  _  i,  443 

Slough  Landing,  Tenn. ,  to  Hickman,  Ky. ,  examination  from i,  695 

Snag  and  dredge  boats  above  Missouri  River,  operation  of i,  431 ;  iv,  2679 

Snags  and  wrecks  below  Missouri  River,  removal  of .    i,  425;  iv,  2621 

South  Pass,  improvement  of 1,41,360,366;  ni,  2225 

Southwest  Pass,  plans  and  estimates  for  improvement  of  i,  365, 366, 383;  ui,  2287 

Superior  Lake,  survey  for  canal  to i,  521 ;  v,  3613 

Vidalia  Harbor,  La.  {see  Mississippi  River  Commission) i,  694;  vii,  4525 

Wagners  Landing,  111.,  examination  and  survey i,  430;  rv,  2667, 2669 

West  Newton  Slough  to  Chippewa  River,  regulations  governing  navi- 
gation from 1, 43 

Wrecks,  etc. ,  above  Missouri  River,  removal  of i,  431 ;  iv,  2679 

Wrecks,  etc. ,  below  Missouri  River,  removal  of i,  425;  iv,  2621 

Mississippi  River  Commission i,694;  vii,4525 

Mississippi  Sound,  Miss.: 

Defenses  of. i, 27, 943 

Improvement  of  channel  from  Gulf  port  to  Ship  Island  Harbor,  i,  355;  ill,  2216 

Improvement  of  Horn  Island  Harbor i,  352;  iii,  2211 

Improvement  of  Ship  Island  Pass i,355;  iii,2216 

Missouri  River: 

Bridge  at  St.  Charles,  Mo 1,698 

Examination  and  survey  at  Huntsdale,  Mo i,  443;  iv,  2847, 2849 

Examination  and  survey  at  Napoleon,  Mo i,  443;  iv,  2852, 2855 

Improvement  from  Stubbs  Ferry,  Mont.,  to  Sioux  City,  Iowa  -  i,444;  iv,2859 

Improvement,  surveys,  etc.,  below  Sioux  City,  Iowa i,695;  vn,4935 

Snagging  upper  river i,460;  iv,2882 

Missouri  River  Commission 1,695;  vn,4935 

Mobile  County,  Ala.,  bridge  of 1,700 

Mobile  Harbor  and  River,  Ala. : 

Bridge  across  Tensas  River  near 1,699 

Bridge  across  Three-mile  Creek  near 1,700 

Defenses  of.-     1,6,27,943 

Examination  of  bar  below  Fort  Morgan 1,360 

Improvement  of  harbor i,344;  iii,2161 

Removal  of  wrecks  in  harbor i,359;  iii,2223 

Moccasin  Bend,  Tennessee  River,  Tenn.: 

Examination  for  canal i,  468;  v,  3005 

Improvement  of  (^ee  Tennessee  River,  below  Chattanooga) 1,460;  v,2912 

Moccasm  River  (Contentnia  Creek) ,  N.  C,  improvement  of i,  268;  iii,  1801 

Mokelumne  River,  Cal. ,  improvement  of i,  627;  vi,  4226 

Monongahela  River,  W.  Va.  and  Pa. : 

Bridges  across,  report  ux>on  Congressional  bill  providing  for  construc- 
tion of. 1,40;  VIII, 5103 

Bridge  between  Mifflin  and  Rankin,  Pa  : i,  697 

Construction  of  locks  and  dams  between  Morgantown  and  Fairmont, 

W.  Va - 1,477;  v,3225 

Improvement  at  Locks  Nos.  3  and  6 i,478;  v,3228 

Improvement  of  Pittsburg  Harbor i,481;  v,8254 

Operating  and  care  of  locks  and  dams i,480;  y,d223 
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MooBabec  Bar,  Me.,  improvement  of 1.46;  ii,l<>T5 

Monroe,  Fort,  Va.,  deienses  at.    See  Hampton  Roads. 

Monroe  Harbor,  Mich. ,  improvement  of 1,588;  vi,4011l 

Morsan  Canal.  Tex.: 

Improvement  of  waterway  via i,  886;  iv,  2325, 2327 

Operating  and  care      i,  388;  iv,  2^2?$ 

Morgan,  Fort,  Ala.,  examination  of  bar  below,  in  Mobile  Harbor i,  36ii 

Morris  and  Essex  Railroad  C  'ompany,  bridge  of ';:.^'-*l 

Mortar  batteries i,6.T,:V* 

Mosqnito  Creek  Canal,  S.  C.  {»ee  Santee  River) i. 283;  in,  liSo«> 

Mott  Haven,  New  York,  N.  Y.. removal  of  wreck  in  Harlem  River,  i,  159;  ii,  1421 
Mound  City,  III.    See  Cache  River.  III.,  and  Ohio  River. 

Monnt  Desert.  Me.,  construction  of  breakwater i,  47;  ii,  1079 

Mount  Hope  Bay.  Mass.: 

Harbor  lines  at  Fall  River i,40;ii,13Il 

Improvement  of  (SM*  Fall  River  Harbor) 1,1M;  11,1263 

Monnt  Pleasant  shore,  Charleston.  S.  ('..improvement  at i, 287;  m.  1867 

Mount  V^eruon,  Va.,  memorial  bridge  and  boulevard  to  connect  with 

Washington,  I).  C 1,43,704;  viii,. 51 35 

Mud  Lake,  La.  {mr  Morinentau  River )  .   .       1, 374;  in,  2264 

Mud  River,  Qa, ,  improvement  of  waterway  via i,  803;  in,  1U53 

Mules,  sale  of.  when  not  needed  i,  44 

Murderkill  River,  Del. .  improvement  of        i,  213;  ii,  1637 

Muscle  Shoals  C'anal,  Tennessee  River,  Ala.,  operating  and  care  . . .  i,463:  v.  2934 
Muskegon  Harbor  and  River,  Mich.: 

Examination  of  harbor i,  569 

Examination  of  river i,  669;  v,  3984 

Improvement  of  harbor i,559;  v,3905 

Muskingum  River,  Ohio: 

Improvement  of i,  487;  v,  3297 

( )perating  and  care  of  locks  and  dams  i,  488;  v,  3:^00 

Mystic  River.  Conn.,  improvement  of i,  115;  ii,  1333 

Mystic  River,  Mass.: 

Bridges  between  Boston  and  Chelsea i,  696 

Bridges  between  Boston  and  Maiden i,700 

Improvement  of i,79;  ii,1191 

Improvement  of,  below  mouth  of  Island  End  River i,  80;  ii,  1193 

Nandna  Creek,  Va.,  improvement  of 1,960;  n,1771 

Kansemond  River,  Va. ,  improvement  of i,  257;  ii,  1765 

Nanticoke  River,  Del.  and  Md. .  improvement  of i,  234;  ii,  1652 

Nantucket,  Mass. ,  construction  of  harbor  of  refuge i,95;  ii,  1236 

Napa  River,  Cal. : 

Examination,  plan,  and  estimate  for  improvement i,  633;  vi,  4253, 4255 

Improvement  of     i,  630;  vi,  4234 

Napoleon,  Mo. ,  examination  and  survey  of  Missouri  River  at.  i,  443;  iv,  2852,2855 
Narragansett  Bav,  R.  I. : 

Defenses  of 1,6,12,16,798 

Examination  of  Ohio  Reef i,112 

Improvement  of 1,102;  ii,1257 

Narraguagus  River,  Me. ,  improvement  of i,  47;  ii,  1077 

Narrows  of  Lake  Champlain.  N.  Y.  and  Vt.,  improvement  of i,  170;  ii,  1485 

Natalbany  River,  La.  (seeTickfaw) i,362;  m,2241 

Natchez  Harbor,  Miss,  (see  Mississippi  River  Commission) i,  694;  vn,  4525 

Natchitoches  Railway  and  Construction  Company,  bridge  of i,  698 

Navesink  River,  N.  J.  (see  Shrewsbury) 1,185;  ii,  1513 

Navigable  waters.    See  Bridges,  Rivers  and  harbors,  and  Wrecks. 

Neah  Bay,  Wash. ,  examination  and  survey i,  692;  vi,  4502, 4504 

Neches  River,  Tex. .  improvement  of i,  378;  in,  2272 

Negro  Cut,  Indian  River  Inlet,  Fla.  {see  Indian  River) i,  812;  in,  1982 

Neuse  River,  N.  C: 

Harbor  lines  at  Newbem i,  40;  in,  1837 

Improvement  of i,269;  m,1804 

Improvement  of  waterway  via i,270;  in,  1806 

Neville  Island,  Ohio  River.  Pa.,  bridges  at i,701 
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Newark  Bay,  N.  J. : 

EzaminatioD  and  survey  of  Arthur  Kill,  inclnding i,  188;  u,  1525, 1527 

Examination       and       survey       of       Passaic       Piver,       inclnd- 
ing  _ 1,188;  11,1530,1536,1543,1547 

Improvement  of  {see  Staten  Island-New  Jersey  channel) i,  178;  ii,  1502 

Removal  of  wreclc :     i,  187;  ii,  1516 

Newaygo,  Mich. ,  examination  of  Muskegon  River  from  Muskegon  Lake 

to    1,569;  V,  3934 

New  Baltimore,  N.  Y.,  removal  of  wreck  in  Hudson  River i,  187;  ii,  1516 

New  Bedford  Harbor,  Mass. : 

Defenses  of '. _  1,6,16,791 

Examination  and  survey ii  111 ;  n,  1295, 1297 

Improvement  of i,98;  ii,  1245 

Newborn,  N.  C: 

Examination  of  Trent  River  at  and  above i,  277 

Harbor  lines  in  Trent  and  Neuse  rivers i,40;  iii,1837 

Improvement  of  Neuse  River _ _.  i,269;  iii,1804 

Improvement  of  Trent  River i,  268;  iii,  1802 

Improvement  of  waterway  to  Beaufort,  N.  C i,  270;  iii,  1806 

Newburyport  Harbor,  Mass. ,  improvement  of i,  69;  ii,  1153 

New  Haven  Harbor,  Conn. : 

Bridge  across  West  River  at  Kimberly  avenue i,  702 

Construction  of  breakwaters i,  125;  ii,  1336 

Harbor  lines I,40;  ii,1366 

Improvement  of i,  123;  ii,  1333 

New  Jersey- Staten  Island  channel : 

Examination  and  survey  {see  Arthur  Kill) i,  188;  ii,  1525, 1527 

Improvement  of i,  178;  ii,  1502 

New  Liberty.  111. : 

See  also  Ohio  River.,  _. i, 469;  v, 3085 

Examination  and  survey  of  Ohio  River  at i,  476;  v,  3191, 3196 

New  London  Harbor,  Conn. : 

Defenses  of. 1,6,10,11,17,814 

Harbor  lines  in  Thames  River _ i,40;  ii,1363 

Improvement  of  (8ee  Thames  River) 1,117;  ii,  1325 

Surveyof    i,141;  ii,1351 

N,ew  Madrid  Harbor,  Mo.  (see  Mississippi  River  Commission) i,  694;  vii,  4525 

New  Orleans  Harbor,  La. : 

Defensesof  _ _ 1,6,28,952 

Improvement  by  Mississippi  River  Commission i,  694;  vii,  4525 

Newport  Harbor,  R.  I. : 

Defensesof 1,6,12,16,791 

Improvement  of i,105;  ii,1265 

Newport  River,  N.  C: 

Improvement  of  Beaufort  Harbor i,  271 ;  iii,  1808 

Improvement  of  waterway  from  Beaufort  to  New  River . . i,  271 ;  iii,  1810 

Improvement  of  waterway  from  Newborn  to  Beaufort i,  270;  iii,  1806 

New  Richmond.  Mich. ,  bridge  across  Kalamazoo  River i,  702 

New  River,  N.  C: 

Improvement  of i,  272;  iii,  1812 

Improvement  of  waterway  to  Beaufort,  N.  C i,  271 ;  iii,  1810 

New  Rochelle  Harbor.  N.  Y. ,  examination  of ,  including  plan  and  estimate 

for  improving  Echo  Bay i,  160;  ii,  1423,1429 

New  Shoreham,  Block  Island,  R.  I.: 

Construction  of  harbor  of  refuge i,108;  ii,1272 

Improvement  of  Great  Salt  Pond i,109;  ii,1276 

NewtownCreek,N.  Y.,  improvement  of i,  155;  li,1411 

New  York  Bay  Railroad  Company,  bridge  of i,  701 

New  York  Harbor,  N.  Y. : 

Ambrose  Channel,  improvement  of i,  161;  n,  1459 

Arthur  Kill,  examination  and  survey i,  188;  n,  1525, 1527 

Arthur  Kill,  improvement  of  {see  Staten  Island-New  Jersey  chan- 
nel)  1,178;  11,1502 

Battery,  the.  removal  of  wreck  off i,166;  ii,  1473 

Bay  Ridge  Channel,  improvement  of i,  163;  ii,  1464 

Bayside  Channel,  improvement  of i,  161 ;  ii.  1459 

Bridge  No.  3,  across  East  River i,700 

Bronx  River,  improvement  of.  . .  i,  146;  ii,  1389 

Buttermilk  Channel,  examination  of i,  167 

Buttermilk  Channel,  improvement  of i,  163;  ii,  1464 
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New  York  Harbor,  N.  Y.— Continued. 

Castle  WilliAmi.  remoTal  of  wreck  below i,166;  n,1473 

Coentiee  Reef,  Eiaet  River,  examination  and  raryey i,  160;  ii,  14S5, 1439 

Coentiee  Reef,  East  Rirer,  improvement  of . .  i,  152;  ii,  140:? 

Defensesof 1,6,10,11,12, 19, 8?7 

Diamond  Reef,  East  River,  examination  and  survey 1, 160;  IL,  1435, 1 4^ 

Diamond  Reef.  East  Ri vc>r,  improvement  of l,  152;  li,  14()  ^ 

East  (Ambrose )  Channel,  improvement  of    i,  161;  ii,  14~)9 

East  River,  bridge  No.  8.>* i.Tt»» 

East  River,  examination   and   survey   of   Diamond   and  Coentiea 

reefs i,160;  ii,  1485, 14;S* 

East  River,  harbor  lines i,40;  ii,  1455, 14r>: 

East  River,  improvement  of - 1.152;  ii,  1441:5 

East  River,  improvement  of  Wallabout  Channel i,  156;  ii,  14 1 8 

East  River,  removal  of  wreck  in u,  14'^J 

Flnshinff  Bay,  improvement  of i,151;  ii,  1401 

Flynns  KnoU,  removal  of  wreck  .  i,166;  u,1472 

GMney  Channel,  improvement  of ...  1,161;  n,  1459 

Qedney  Channel,  removal  of  wrecks it  166, 167;  u,  1471, 147'> 

GK>vemors  Island,  removal  of  wreck  below  Castle  Williams ...    i,  166;  ii,  14T3 

Growanua  Bay  and  Canal,  improvement  of i,  163;  n,  1464 

(i^owanns  Creek  Channel,  improvement  of i,  165;  u,  14^ 

Greenville,  N.  J.,  harl)or  lines  at  Jersey  Flats,  opposite ...    i, 40;  ii,  147') 

UarDor  lines  in  Eiast  Rivi  r  and  at  Jersey  Flats    i,  40;  ii,  1455, 1457, 1 475 

Harlem  River,  improvement  of 1,158;  ii,  1406 

Harlem  River,  removal  of  wreck  at  Mott  Haven i,  159;  u,  1421 

Hell  Gate.  East  River,  improvement  of 1,152;  u,  140S 

Hudson  River,  removal  of  wreck i,  187;  n,  1517 

Improvement  of 1,161;  u.  1459 

Jersey  Fiats,  harbor  lines  opposite  Greenville,  N.  J i,  40;  ii,  1475 

Kill  van  KuU,  examination  and  survey  (see  Arthur  Kill) .  i,  188;  ii,  1525, 1527 
Kill  van  Kull,  improvement  of  (see  Staten  Island-New  Jersey  chan- 
nel)  1,178;  11,1502 

Lemon  Creek  (see  Staten  Island-New  Jersey  channel) 1,178;  ii,  1502 

Main  Ship  Channel,  improvement  of i,161;  n,  1459 

Mott  Haven,  removal  of  wreck  in  Harlem  River i,  159;  u,  1421 

Narrows  to  the  sea,  improvement  from i,161;n,1459 

Newark   Bay,  examination   and   survey   of    Arthur   Kill,  indud- 

injf 1.188;  11.1525,1527 

Newark  Bay,  examination  and   survey  of   Passaic  River,  includ- 

inK 1, 188;  II,  1530, 1536,1543,1547 

Newark  Bay,  improvement  of  {see  Btaten  Island-New  Jersey  chan- 
nel)  1,178;  n,1502 

Newark  Bay,  removal  of  wreck i,  187;  a,  1516 

Newtown  Creek,  improvement  of i,155;  ii,1411 

Red  Hook  Channel,  improvement  of 1,163;  u,1464 

Sandy  Hook,  N.  J.,  defenses  at 1,10,19,839 

Spnyten  Duyvil  Cieek  (see  Harlem  River) i,  158;  ii,  1406 

Staten  Island-New  Jersey  channel,  examination   and   survey   (see 

Arthur  Kill) 1,188;  11,1525,1527 

Staten  Is'and-New  Jersey  channel,  improvement  of i,  178;  ii.  1502 

Staten  Island  Sound.     {See  Arthur  Kill. ) 

Supervision  of _ 1,698;  vi,4513 

Swash  Channel,  removal  of  wreck i,  167;  u,1474 

Totten,  Fort,  post  of 1,36,38,1045 

Upper  Bay,  harbor  lines  at  Jersey  Flats i,  40;  n,  1475 

Wallabout  Channel,  improvement  of i,  156;  n,  1413 

WilletsPoint 1,36,37,1045 

Williams,  Castle,  removal  of  wreck  below i,  166;  n,  1473 

Niagara  River,  N.  Y.: 

Buffalo  Harbor,  improvement  of i,  606;  vi,  4113 

Erie  Basin  and  Black  Rock  Harbor,  examination  of  Lake  Erie  en- 
trance to _ .   1, 611 

Erie  Basin  and  Black  Rock  Harbor,  improvement  of  Buffalo  entrance 

to 1,608;  VI,  4135 

Examination  and  survey  of  Tonawanda  Harbor i,  611 ;  vi,  4152, 4155 

Harbor  lines  at  Buffalo i,40;  vi,4156 

Harbor  lines  at  North  Tonawanda i,40;  vi,4159 

Tonawanda  Harbor  and,  improvement  of  _ i,  609;  vi,  4138 

Tonawanda  to  Port  Day,  improvement  from i,  610;  vi,  4144 
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N"omeCity,  Alaska,  bridge  across  Snake  River I,6d8 

^^omini  Creek,  ya.,improTement  of i,241;  ii,  1711 

l^ooksak  River,  Wash.  («ee  Puget  Sound) 1,681;  vi,4477 

N"orfolk  Harbor,  Va. : 

Bridge  across  Tanners  Creek,  near i,700 

Defenses  of  Hampton  Roads 1,6,11,28,886 

Examination  at  vicinity  of  pier  of  Southern  Railway  Company i,  265 

Harbor  lines i,40;  n,1791 

Improvement  of,  audits  approaches. i,265;  ii,1768 

Improvement  of  waterway  to  Albemarle  Sound,  N.  C,  via  Currituck 

Sound 1, 26?;  II,  1778 

Improvement  of  waterway  to  sounds  of  North  Carolina,  via  Pasquo- 
tank River 1,261;  11,1773 

Improvement  of  Western  Branch,  Elizabeth  River i,  256;  n,  1765 

Removal  of  wrecked  cars  from  Sewall  Point  Channel,  Elizabeth 

River i,  264;  ii,  1784 

Removal  of  wreck  in  Southern  Branch,  Elizabeth  River i,  264;  ii,  1783 

[Norfolk  Railway  and  Light  Company,  bridge  of i,  700 

l^orris  Cut,  Biscayne  Bay,  Fla.,  examination,  plan,  and  estimate  for  im- 
provement    1,316;  111,1986 

North  Branch.  Chicago  River,  111.    See  Chicago  Harbor  and  River. 
North  Branch,  Santee  River,  S.  C.    See  San  tee  River. 
North  Carolina: 

Defenses  of  coast 1,6,11,12,23,897 

Examination  of  waterway  from  South  Mills  to  and  including  Beaufort 

andOcracoke  inlets ..' _ 1,265,277 

Improvement  of  waterway  from  Albemarle  Sound  to  Norfolk,  Va. ,  via 

Currituck  Sound 1,262;  ii,1778 

Improvement  of  waterway  from  Pamlico  Sound  to  Norfolk,  Va.,  via 

Pasquotank  River 1,261;  ii,  1773 

Northeast  Branch,  Cape  Fear  River,  N.  C. ,  improvement  of i,  273;  iii,  1815 

•   Northern  and  Northwestern  Lakes: 

Defenses  of ..1,80,978 

Improvement  of  channels  in  waters  connecting i,  569;  vi,  8947 

Preservation  of  bench  marks  along  Erie  Canal,  N.  Y i,  715;  vni,  5102 

Surveys  and  charts ..'....    .  i,  711;  viii,  5317 

Water  levels i,715;  vm,  5319, 5402 

North  Fork,  Kentucky  River,  Ky. ,  bridge  across '. i,  699 

North  Fork,  Skagit  River,  Wash,  {see  Puget  Sound)  .  l,  681 ;  vi,  4477 

North  Hero  Island  Channel,  Lake  Champlain,  Vt.,  Improvement  of ...  ..      i,  167 

North  Landing  River,  Va. ,  improvement  of  waterway  via i,  262;  ii,  1778 

North  River,  Mass.  (s^eSoituateHarhor) i,88;  ii,1206 

North  River,  N.  C. ,  improvement  of  waterway  via i,  262;  ii,  1778 

North  River,  Wash,  (se^  Willapa  River  and  Harbor) 1,676;  yi,4463 

North  Tonawanda,  N.  Y. : 

Harbor  lines  at i,40;  vi,4159 

Improvement  of  Tonawanda  Harbor  _ i,  609;  vi,  4188 

Norwalk  Harbor,  Conn.,  improvement  of 1,138;  ii,1344 

Novelty,  Wash. ,  bridge  across  Snoqualmie  River 1 l,  699 

Noxubee  River,  Miss.,  improvement  of. i,351;  iii,2208 

O. 

Oak  Creek,  Wis.  (see  South  Milwaukee  Harbor) i,533;  v,8701 

Oakland  Harbor,  Cal.: 

Defenses  of  San  Francisco 1,6,12,32,980 

Examination  of : 1,634 

Improvement  of i,  626;  vi,  4218 

Obion  River,  Tenn.,  improvement  of i,451;  iv,2887 

Obstructions  to  navigation.    See  Bridges  and  Wrecks. 

Occoquan  Creek,  Va.,  improvement  of i,289;  ii,1709 

Occupancy  of  public  structures  by  private  parties i,  40;  vm,  5085 

Ocklawaha  River,  Fla. ,  improvement  of : i,  310;  ill,  1980 

Ocklockonnee  River,  Fla. ,  examination,  plan,  and  estimate  for  improve- 
ment  r 1,343;  111,2146,2152 

Ocmulgee  River,  Ga.,  improvement  of 1,301;  in,  1944 

Oconee  River,  Qa.,  improvement  of i,299;  in,  1942 

Oconto  Harbor,  Wis.: 

Examination  of 1,538;  v,3745 

Improvement  of i,528;  v,3654 
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OcTatX)ke  Inlet*  K.  C. : 

Examination  of  waterway  from  Sonth  Mills  to  and  indnding i,  2^5, 277 

Improvenient  of i,265;  in,  17?Q 

Office  of  the  Ohief  of  Enflineers,  officers  on  daty  in 1,72:) 

OgdensbnxK  Harbor.  N.  Y. ,  improvement  of i,  618;  ^^,  4177 

Ohio  and  Kentncky  Railway  Company,  brid^  of i,  699 

Ohio  Ret*f ,  Narragansett  Bay,  B.  I., examination  of i,  112 

Ohio  River: 

Bridges  across,  report  npon  Congressional  bill  providing  for  constmc- 

tionof 1,40;  viii,51(W 

Bridges  at  Neville  Island  and  Fleming  Park.,  Pa i,  7<)l 

Davis  Island  Dam,  Pa.,  operating  and  care 1,473:  v,3140 

Fal  Is  of.  inclndlng  Indiana  Chute,  improvement  of i,  503;  v ,  3468 

Gauging  (Xfr  Mississippi  River) i,412;  iv.2.j40 

(^toneral  improvement i,469;  v,3as"i 

Lionisville  and  Portland  Canal,  Ky.,  enlargement  of i,  503:  v,  346:^ 

Louisville  and  Portland  Canal,  Ky.,  operating  and  care i,  506:  v,  34S2 

Madison,  Ind. .  survey  at i,  476;  v,  821') 

Marietta.  Ohio,  to  the  Big  Miami,  survey  from 1.476;  v,32<U 

Maysville,  Ky.,  examination  at .       1.477 

Mound  City  to  Cairo,  111.,  examination  from i.  476;  v,  Sl^'y 

Movable  dams,  construction  of i,  473;  v,:U4'» 

New  Liberty,  111.,  examination  and  survey i,  476;  v,  8191 .  311)6 

Pittsburg  Harbor,  Pa. ,  im •  rovem^it  of i,  481 ;  v,  32">4 

Sand  Island,  Ky.,  examination  for  acquisition  of i.  5i:{ 

Snag  boat,  operation  of i,  472;  v,  3129 

Ohio  Valley  Electric  Railway  Company,  bridge  of i,  697 

OkHUogan  River,  Wash. ,  improvement  of i,  689;  vi,  4489 

Okei'bobee  Lake,  Fla.,  examination  and  survey  of  waterway  via i,  327 

Oldmans  CYeek,  N.  J. ,  examination  and  survey  .   i,  307:  ii,  1598, 1602 

Old  Orchard  Shoal  Light,  Raritan  Bay,  N.  J.,  removal  of  wreck i,  187;  ii,  1516 

OA/ .Sim n  (schooner),  removal  of  wreck  of  .  i,62;  ii,  1100 

Old  Tampa  Bay,  Fla.    See  Tampa  Bay. 

Oly mpia  Harbor,  Wash. ,  improvement  of i.  688;  vi,  4481 

Ontario  Lake: 

See  also  Northern  and  Northweetem^jakes. 

Water  levels 1,715;  viii,  5319, 5402 

Ontonagon  Harbor,  Mich. ,  improvement  of i,  517;  v,  3595 

Onirani  (schooner),  removal  of  wreck  of 1,608;  vi,4096 

Orange,  Conn. ,  bridge  of  town  of i,  702 

Orange  Mills  Flats,  St.  Johns  River,  Fla. ,  improvement  at. i,  309;  iii,  1972 

Orange  River,  Fla.,  examination  and  survey  to  the  Gulf,  via  the  Caloosa- 

hatchee 1.326:  iii.  2032, 203r> 

Osage     River,     Mo.,     improvement     by     Missouri     River     Commis- 
sion.  1, 695;  VII,  4935, 4944, 4947 

Oswegatchie  River,  N.  Y.  (see  Ogdensburg  Harbor) i,  618;  vi,  4177 

Oswego  Harbor,  N.  Y. : 

Improvement  of i,615;  vi,4170 

Waterlevels 1,715;  viii,5402 

Otter  Creek,  Vt.,  improvement  of 1,169;  ii,  14J^ 

Otter  Tail  Lake  and  River,  Minn.,  survey  of i, 442;  iv,  2830 

Ouachita  River,  Ark.  and  La. : 

Examination  of  Camden  Harbor,  Ark i,  415 

Improvement  of i,402;  iv,2503 

Survey  for  locks  and  dams i,414;  iv,2544 

Oyster  Creek,  Tex. ,  examination  and  survey i,  896;  i v,  2418, 2421 

P. 

Pacific  (sloop),  removal  of  wreck  of 1,187;  ii,1517 

Paducah,  Ky. : 

See  also  Tennessee  River,  below  Chattanooga i,  460;  v,  2916 

Survey  of  Tennessee  River  at i,477;  v,3219 

Pagan  River,  Va.,  examination  of i,26.'> 

Pahnfr,  Augustus  (schooner ) ,  removal  of  wreck  of i,  264;  ii,  1783 

Pamlico  River  and  Sound,  N.  C: 

Examination  of  waterway  from  South  Mills  to  and  including  Beau- 
fort and  Ocracoke  inlets _ . .  i,  265, 277 

Improvement  of  river i,  267;  iii,  1798 

Improvement  of  waterway  from  Pamlico  Sound  to  Norfolk,  Va.  i,  261 ;  it,  1773 
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Pamimkey  River,  Va.,  improvement  of i,260;  ii,1724 

Parkers  Ferry,  Conecuh  River,  Ala. ,  bridge  at i,  697 

Parkers  Head  Harbor  and  Channel,  Kennebec  River,  Me.,  examination 

and  survey i,64;  11,1131,1186 

Pascagoola  Harbor  and  River,  Miss. : 

Improvement  of  river i,  351 ;  iii,  2209 

Improvement  of  river,  inclading  Horn  Island  Harbor i,  3.52;  iii,  2211 

Removal  of  wreck  in  harbor i,859;  in,  2228 

Pasquotank  River,  N.  C. : 

Examination  of  waterway  from  South  Mills  to  and  inclading  Beau- 
fort and  Ocracoke  inlets 1,265,277 

Improvement  of  waterway  via i»261;  in,  1773 

Passaic  River,  N.  J. : 

Bridge  across i,701 

Examination  and  survey 1,188;  11,1530,1536,1543,1547 

Improvement  of i,177;  ii,  1500 

Pass  a  Loutre,  Mississippi  River: 

Qosing  crevasse  in i,  365;  in,  2245 

Improving  outlet  at 1,365;  iii,2246 

Patapsco  River,  Md. : 

Defenses  of  Baltimore 1,6,11,21,866 

.    Harbor  lines  in  Baltimore  Harbor,  Curtis  Bay,  and i,  40;  ii,  1693, 1697 

Improvement  at  Spring  Garden,  Baltimore .-.  i, 233;  ii,  1693 

Improvement  of  channel  to  Curtis  Bay i,  233;  ii,  1692 

Improvement  of,  including  channel  to  Baltimore i,  231 ;  ii,  1687 

Removal  of  wreck 1,^84;  ii,1698 

Patchogue  River,  N.  Y. : 

Examination,  plan,  and  estimate  for  improvement i,  160;  ii,  1446, 1450 

Examinations  from  Fire  Island  Inlet  to  Patchogue i,  160, 161;  ii,  1443 

Improvement  of _ i,  158;  ii,  1419 

Paterson,    N.    J.,    examination    and    survey    of    Passaic    River    up 

to 1,188;  11,1530,1536,1543,1547 

Patuxent  River,  Md. ,  examination  and  survey i,  254;  ii,  1739, 1741 

Pawcatuck  River,  R.  I.  and  Conn.,  improvement  of i,  112;  ii,  1320 

Pawtucket  River,  R.  I. : 

Examinations  and  survey 1,112;  11,1302,1304 

Improvement  of .-.  i,101;  ii,1254 

Peace  Creek,  Fla.: 

Examination,  plan,  and  estimate  for  improvement  of  Charlotte  Har- 
bor   1,327;  111,2048,2058 

Improvement  of i,817;  iii,2017 

Pearl  Harbor,  Hawaiian  Islands: 

Defenses  for 1,^,7 

Iniprovement  of i,48 

Pearl  River,  Miss.: 

Below  Jackson  and  Rockport,  improvement i,  856;  in,  2218 

Carthage  to  Jackson,  improvement  from i,  857;  in,  2220 

Edinburg  to  Carthage,  improvement  from 1, 358;  in,  2221 

Mouth,  improvement  of » 1,856;  ui,2217 

Pedee  rivers,  S.  C. : 

Examination  of  Great  Pedee 1,292 

Improvement  of  Great  Pedee 1,279;  m,  1847 

Improvement  of  Little  Pedee i,278;  m,1845 

Peekskill  Harbor,  N.  Y.,  improvement  of i,176;  ii,1498 

Pend  Oreille  River,  Wash. ,  improvement  of i,  690;  vi,  4494 

Pennsylvania  Railroad  Company,  bridgeof 1,703 

Penobscot  River,  Me. : 

Defenses  of 1,6,18,738 

Examination  and  survey  of  Bucksport  Harbor 1, 68;  ii,  1103, 1 107 

Examination  at  and  near  Bucksport  Narrows i,63;  ii,  1101 

Improvement  of l,52;  ii,1086 

Penokee  (schooner),  removal  of  wreck  of 1,167;  ii,1474 

Pensacola  Harbor,  Fla. : 

Defenses  of.. 1,6,26,989 

Improvement  of 1,837;  in,  2118 

Pentwater  Harbor.  Mich., improvement  of i,561;  v,8918 

Pepin  Lake  and  Village.  Mississippi  River,  Wis.: 

Examinat'on  and  survey  at i, 484;  iv,  2768, 2765 

Improvement  at 1,482;  iv,2692 
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Peqnonnock  River,  Conn,  (see  Bridgeport  Harbor) i,  129;  ii,  1380 

Pere  Marquette  Lake,  Mich,  {see  Lndington  Harbor) i,  562;  v,  3916 

Fere  Marquette  Railroad,  bridge  of  .r 1 1,702 

Personal  property,  sale  of,  when  not  needed '. i,44 

Persons,  injured,  recommendation  in  aid  of. i,44 

Petalnma  Creek,  Cal.,  improvement  of - i,631;  vi,4236 

Petoskey  Harbor,  Mich.,  improvement  of i,568;  v,3932 

Phalia  (Falia),  Bogne,  La.,  improvement  of i,361;  in,2240 

Philadelphia,  Pa.: 

Defensesof 1,6,20,35,842 

Improvement  of  Delaware  River  at i,  193;  ii,  1566 

Improvement  of  Schuylkill  River i,193;  ii,1570 

Plan  and  estimate  for  improvement  of  Delaware  River,  below  Chris- 
tian street 1,207;  11,1615 

Removal  of  wreck  in  Delaware  River,  off  Snyder  avenue .  i,  206;  ii,  1588 

Removal  of  wrecks  in  Schuylkill  River  .. . i,206;  11,1588,1589 

Philippines,  division  of  the,  reconnaissances  and  explorations i,  718;  viii,  5445 

Pierre  and  Fort  Pierre,  S.  Dak.  ( see  Missouri  River) _ _  i,  444;  rv,  2859 

Piers,  public,  occupancy  of,  by  private  parties . i,  40;  viii,  5085 

Piffeon  Bayous, La., improvement  of i,360;  ni,2251 

Pike  Creek,  Wis. : 

Examination  of  Kenosha  Harbor i,539;  v,  3767 

Improvement  of  Kenosha  Harbor i,  534;  v,  3706 

Pike,  (Jen.  Albert,  statue  of  (sre  Public  buildings  and prrounds)  i,  710;  viii,  5227, 5265 

Pine  Island  Harbor,  Fla.  (see  Puntarasa) i,  327;  iii,  2041 ,  2043 

Pine  Lake,  Mich,  (see  Charlevoix  Harbor) i,  566;  v,  3928 

Pine  River,  Mich.,  improvement  of i, 581;  vi,  3989 

Pine  River,  Minn. : 

Construction  of  reservoir i,435;  iv,2786 

Operation  and  care  of  reservoir i,  437;  iv,  2800 

Survey  of  flowage  lines  of  reservoir 1,443 

Pinole,  Point,  San  Pablo  Bay,  Cal.,  examination,  plan,  and  estimate  for 

improvement  of  channel  off  , .  _ i,  634;  vi,  4258, 4260 

Pittsburg  and  Lake  Erie  Railroad  Company,  bridges  of i,  701 

Pittsburg  Harbor,  Pa. : 

Bridge  across  Allegheny  River  between  Highland  Park  and  Sharpsburg      i,  699 
Construction  of  Herr  Island  Lock  and  Dam,  Allegheny  River. .  i,  483;  v,  3257 

Improvement  of i,481;  v,3254 

Operating  and  care  of  Davis  Island  Dam,  Ohio  River i,  473;  v,  3140 

Plaquemine  Bayou,  La. ,  improvement  of i,  369;  iii,  2251 

Plymouth  Harbor,  Mass. ,  improvement  of  _  i,  90;  ii,  1210 

Pneumatic  dynamite  batteries 1,10,35 

Pocomoke  River,  Md.,  improvement  of i,  228;  ii,  1658 

Point  Isabel ,  Tex.  (see  Brazos  Santiago  Harbor) i,  397 ;  rv,  2469 

Point  Judith  Harbor  and  Pond,  R.  I.: 

Construction  of  harbor  of  refuge. _ i,106;  ii,1269 

Improvement  of  pond  entrance i,108;  ii,  1271 

Point  Pinole,  San  Pablo  Bay,  Cal.,  examination,  plan,  and  estimate  for 

improvement  of  channel  off L i,  634;  vi,  4258, 4260 

Point  Wilson,  San  Pablo  Bay,  Cal.,  examination,  plan,  and  estimate  for 

improvement  of  channel  off .  i,  634;  vi,  4258, 4260 

Pokegama  Falls,  Mississippi  River,  Minn. : 

Construction  of  reservoir i,  435;  iv,  2786 

Operation  and  care  of  reservoir  _ i,  487;  rv,  2800 

Survey  of  flowage  lines  of  reservoir _ i,443 

Polloksville,  N.  C. ,  examination  of  Trent  River  above  and  below i,  277 

Ponsett  Lake,  S.  Dak. ,  examination  for  reservoir  dam i,  451 

Ponchatoula  River,  La.  (seeTickfaw) _ i,362;  in, 2241 

Pooles  Island,  Chesapeake  Bay,  Md.,  removal  of  wreck i,  284;  ii,  1693 

Porcupine  Island,  Bar  Harbor,  Me.,  construction  of  breakwater i,  47;  n,  1079 

Portage   Lake,  Manistee   County,   Mich.,  improvement  of   harbor  of 

refuge _ I,564;  y,3922 

Portage     Lake    and     River,    Houghton    County,    Mich.,    waterway 

via 1,517,518;  v,3598 

Portage  River,  Ohio.    See  Port  Clinton  Harbor. 
Port  Chester  Harbor,  N.  Y. : 

Examination  of 1,159;  ii,1422 

Improvement  of i,142;  ii,  1378 

Bemovai  of  wreck  off _ 1,159;  ii,1421 
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Port  Clinton  Harbor,  Ohio: 

Improyemeut  of i,590;  vi,4038 

Removal  of  wreck _ i,603;  vi,4096 

Port  Harford,  Cal.  ( see  San  Lnia  Obispo  Harbor).. i,623;  vi,4192 

Port  Hnron,  Mich. ,  improvement  of  Black  River  at i,  580;  vi,  3987 

Port  Jefferson  Harbor,  N.  Y. ,  improvement  of i,  148;  ii,  1393 

Portland,  Ky.    See  Falls  of  Ohio  River. 

Portland,  Me.: 

Defenses  of 1,6,13,734 

Examination  at  Witch  Rock,  in  harbor  of i,64 

Improvement  of  harbor i,  60;  n,  1097 

Portland,  Ore^.: 

Examination  and  snrvey  of  Willamette  River  below i,  676;  vi,  4416, 4418 

Harbor  lines  in  Willamette  River  at i,  40;  vi,  4456 

Improvement  of  Willamette  River  above i,  667;  vi,  4347 

Improvement  of  Willamette  River  below i,  669;  vi,  4852 

Port  Orford  Harbor,  Oreg.,  improvement  of i,  634;  vi, 4265 

Porto  Rico: 

Defenses  for - 1,6,10,35 

Department  of,  reconnaissances  and  explorations i,  718;  viii,  5449 

Port  Royal  (Beaufort)  River,  S.  C: 

Defenses  of  Port  Royal  Sonnd 1,6,10,12,24,915 

Improvement  of i,289;  iii,  1873 

Improvement  of  channel  between  Beanfort,  S.  C,  and  Savannah,  Ga. 

(«ee Savannah)  . i,292;  m,1913 

Removal  of  sunken  logs  in  waterway  to  Charleston i,  291 ;  ni,  1876 

Removal  of  wreck  of  boat  S'pWfe 1,290;  iii,  1875 

Port  Royal  Sound,  S.  C,  defenses  of 1,6,10,12,24,915 

Portsmouth  Harbor,  N.  H.: 

Defensesof 1,6,14,768 

Examination  at  Hendersons  Point. i,78 

Examination  of  Pull-and-be-damned  Point  (Ghoat  Island  Ledge) .  i,  77;  ii,  1170 

Port  Tampa,  Fla.  (see  Tampa  Bay) i,321;  m,2022 

Port  Washington  Harbor,  Wis.: 

Examination  of i,539;  v,3766 

Improvement  of i,  531;  v,  3692 

Portwing  Harbor,  Wis. ,  examination  and  survey i,  521 ;  v.  3630, 3633 

Post  of  Fort  Totten,  N.  Y 1,36,38,1045 

Potomac  River: 

Aqueduct  Bridge,  Washington,  D.  C,  repair  of i,703;  vm,5123 

Defenses  or  Washington,  D.  C - 1,6,22,876 

Improvement  at  Washington,  D.  C i,284;  n,1702 

Improvement  below  Washington,  D.  C 1,238;  ii,1706 

Long  Bridge,  at  Washington,  D.  C. ,  rebuilding  of i,  236;  ii,  1702 

Memorial  bridge  and  boulevard  to  connect  Washington,  D.  C,  with 

Mount  Vernon,  Va • 1,43,704;  viii,5125 

Removal  of  wreck  on  Mattawoman  Shoal. i,  254;  n,  1739 

Powells  River,  Va.  and  Tenn. ,  examination  of i,  469;  v,  3067 

Powow  River,  Mass.,  improvement  of.   i,71;  ii,1157 

Property,  personal,  sale  of,  when  not  needed 1,44 

Providence  Harbor  and  River,  R.  I.: 

Examination  andsurvey _• i,112;  11,1307,1809 

Improvement  of i,102;  ii,  1257 

Removal  of  Green  Jacket  Shoal- : _..  i,103;  ii,1260 

Provincetown  Harbor,  Mass.: 

Improvement  of i,92;  u,1214 

Removal  of  wreck I,93;  ii,1219 

Public  buildings  and  grounds,  District  of  Columbia i,  710;  vni,  5227 

Public  structures,  occupancy  of,  by  private  parties i,  40;  vm,  5085 

Puget  Sound,  Wash.: 

Defensesof 1,6,12,33,1026 

Improvement  of ,  and  tributaries i,  681;  vi,  4477 

Improvement  of  waterway  to  lakes  Union  and  Washington  . .  i,  684;  yi,4488 

Pull-and-be-damned   Point,  Portsmouth   Harbor,    N.  H.,  examination 

of 1,77;  n,  1170 

Pultneyville  Harbor,  N.  Y. : 

Improvement  of i,613;  vi,4165 

Removal  of  wreck , i,619;  vi,4180 

PunU^  Qorda,  Fla.    See  Charlotte  Harbor. 
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Pnntaraaa,  Fla.,  examination  and  snryey  of  inside  passage  to  Charlotte 

Harbor i,  327;  ui,  2041, 2043 

Pnyallnp  River,  Wash. : 

Examination  of  Tacoma  Harbor i,693 

Improvement  of  («ee  Puget  Sound) _.  1,681;  vi,4477 

Qnantico  Creek,  Va.,  examination  of 1,255 

Qneenstown  Harbor,  Md. : 

Examination  and  snrvey i,230;  n,  1673, 1675 

Improvement  of _ i,  219;  ii,  1644 

Qnincy  Bay,  Mississippi  River,  111. : 

Examination  at i,434;  iv,2756 

Improvement  at i,432;  iv,2692 

Qninnipiac  River,  Conn,  {see  New  Haven  Harbor) _  i,  133;  ii,  1333 

R. 

Raccoon  Creek,  K.  J. ,  examination  and  snrvey i,  207;  n,  1590, 1596 

Racine  Harbor,  Wis. ,  improvement  of i,  533;  v,  3702 

Rainy  River,  Minn. ,  bridge  across i,  698 

Raisin  River,  Mich,  (see  Monroe  Harbor) i,  588;  vi,  4019 

Rancocas  Creek  or  River,  N.  J.: 

Bridge  at  Delanco 1,701 

Improvement  of 1,198;  ii,  1578 

Range  and  position  finders.  _. i,  10,35 

Rankin,  Pa.,  bridge  across  Monongahela  River 1,697 

Rapid-fire  gnns i,  7,35 

Rappahannock  River,  Va. ,  improvement  of i,  2^;  ii,  1715 

Raritan  Bay  and  River,  N.  J. : 

Improvement  of  bay i,  181;  ii,  1508 

Improvement  of  Keyport  Harbor 1,183;  n,15l] 

Improvement  of  river i,  179;  ii,  1504 

Improvement  of  Shoal  Harbor i,  184;  ii,  1512 

Removal  of  wreck  in  Keyport  Harbor i,  187;  n,  1517 

Removal  of  wreck  near  Oid  Orchard  Shoal  Light i,  187;  n,  1516 

Rathbum,  Robert  H.  (schooner) ,  removal  of  wreck  of  . .   .   .  i,  359:  rii,  2223 

Reconnaissances   and   explorations  in    niilitary    divisions   and   depart- 
ments    - 1,718;  VIII, 5445 

Red  Hook  Channel,  New  York  Harbor,  N.  Y.,  improvement  of i,  163;  ii,  1464 

Red  Lake  and  Red  Lake  Ri\  er,  Minn. : 

Improvement  of  (see  Red  River  of  the  North) i,  439;  iv,  2814 

Surveyof i, 441;  rv, 2828 

Red  River,  La.,  Ark.,  Tex.,  and  Ind.  T.: 

Bridge  at  Alexandria.  La  .  _•. i,  698 

Bridge  at  Grand  Ecore,  La 1,698 

Examination  and  survey  of  Alexandria  Harbor i,  414;  iv,  2569 

Examination  between  itlamichi  and  Bine  rivers i,  414;  rv,  2565 

Examination  between  Shreveport,  La. ,  and  Denison,  Tex i,  415 

Ganging  (see  Mississippi  River) i,  412;  iv,  2540 

Improvement  above-Fulton,  Ark i,  401 ;  rv,  2480 

Improvement  below  Fulton,  Ark i,  398;  iv,  2480 

Rectification  of  mouth  by  Mississippi  River  Commission i,  694;  vii,  4525 

Red  River  of  the  North,  Minn,  and  N.  Dak.: 

Bridge  at  Drayton,  N.Dak i,697 

Examination  of   i,443;  iv,2841 

Improvement  of i,  439;  iv,  2814 

Regulations  governing  the  running  of  loose  logs,  etc. ,  on  certain  streams.        i,  43 

Rhode  Island,  defenses  of  coast _ 1,6,12,16,791 

Richland  Creek  or  River,  Tenn. ,  examination  of 1, 469;  v,  3074 

Richmond,  Va.: 

Examination  and  survey  of  James  River  at i,  255 ;  ii,  1754, 1757 

Harbor  lines.. . i,40;  ii,1761 

Improvement  of  James  River  up  to i,  251 ;  ii,  1725 

Removal  of  wreck  in  James  River     . i,  254;  ii,  1738 

Rich  Passage,  Puget  Sound,  Wash.,  defenses  at.     See  Puget  Sound. 
Rioville,  Ne v.,  examination  of  Colorado  River  between  El  Dorado  Canyon 

fWid 1,624 
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Rivers  and  harbors: 

Appropriations  and  exi)6nditnres 1,89,40;  vin,5071 

Bridges '. i,40,43;  viii,5103 

Discontinuance  of  appropriations  and  deterioration  of  works  .  i,  40:  V[ii,5071 
Dredges,  hydraulic,  for  certain  rivers.  1,41,815,306,391;  iii,  1985, 2246;  iv,2384 

Emergency  rivet  and  harbor  act i,39 

Employees,  injured,  recommendation  regarding  aid  to i,  44 

Engineer  divisions _ i,44 

Estimate  of  appropriation  for  examinations,  surveys,  etc i,  693 

Estimate  of  appropriations  for  improvement  of i,  39 

Harbor  lines,  establishment  of .  . .    _ i,  40 

Occupancy  of  public  structures  by  private  parties i,  40;  viii,  5085 

Operatingand  care  of  canals,  etc i,40 

Regulations  governing  the  running  of  loose  logs,  etc.,  on  certain 

streams i,  43 

Sale  of  personal  property  when  not  needed,  recommendation  as  to  _ . .        i,  44 

Status  of  works i,39 

Wrecks,  removal  ot i,40 

Roach,  Wm,  H.  (schooner) ,  removal  of  wreck  of  _ i,  229;  ii,  1661 

ftoads: 

Fort  Washakie,  Wyo.,  to  Buffalo  Fork,  Snake  River i,721;  viii,5453 

Washington,  D.  C. ,  to  Mount  Vernon,  Va i,  43 

Yellowstone  National  Park i,716;  vm,5403 

Roanoke  River,  N.C.,  improvement  of i,264;  ii,  1782 

Rockhall  Harbor,  Md.: 

Examination,  plan,  and  estimate  for  improvement i,  230;  ii,  1670 

Improvement  of i,218;  ii,1643 

Rockland  Harbor,  Me.: 

Harbor  lines - i,40;  ii,  1138 

improvement  of i,  54;  ii,1089 

Rockport,  Mass.: 

Construction  of  harbor  of  refuge  in  Sandy  Bay _ i,  72;  ii,  1161 

Examination  and  survey  of  piers  and  breakwater i,  77;  ii,  1177, 1178 

Resurvey  and  estimate  of  cost  at  breakwater,  Sandy  Bay,  including 

project  for  completing  harbor  of  refuge i,  77;  ii,  1184 

Rock  River,  111.: 

Examination  of  canal  feeder,  for  lock  and^  dam i,  550 

Operating  and  care  of  canal  aroand,  at  Milan .'.  i,  549;  v,  3853 

Rockwood,    111.,    examination    and    survey    of    Mississippi    River    be- 
low   1,430;  IV,  2667, 2669 

Romerly  Marsh,  Ga. ,  improvement  of  waterway  via i,  303;  iii,  1953 

Rondout  Harbor,  N.  Y. ,  improvement  of i,  175;  ii,  1496 

Root  River,  Wis.  (see  Racine  Harbor)    _ i,533;  v,3702 

Rouge  River,  Mich. : 

Bridge  at  Dix  avenue 1, 702 

Bridge  at  Fort  street i,700 

Improvement  of i,586;  vi,4006 

Rough  River,  Ky. : 

Improvement  of 1,511;  v,3589 

Operating  and  care  of  lock  and  dam i,512;  v,  3541 

Round  Lake,  Mich,  {see  Charlevoix  Harbor) i,  566;  v,  3928 

Rouse  Point,  N.  Y.,  bridge  across  Lake  Cbamplain.  i,697 

Ritark,  Thomas  JI,  (sloop) ,  removal  of  wreck  of i,  254;  ii,  1739 

Rules  governing  the  running  of  loose  logs,  etc. ,  on  certain  streams i,  43 

Rumsey,  Ky. ,  reconstruction  of  Lock  No.  2,  Green  River i,  509;  v,  3501 

Rutland-Canadian  Railroad  Company,  bridge  of i,  697 

8. 

Sabine  Lake,  Pass,  and  River,  Tex.: 

Defenses  of _ 1,6,12,28,952,958 

Examination  of  pass 1,384 

Examination,  plan,  and  estimate  for  improvement  of  channel  through 

lake 1,384;  111,2302 

Improvement  of  harbor  in  pass i,380;  ui,2276 

Iniprovtment  of  mouth  of  river ._ i,378;  m,  2272 

Improvement  of  river 1,379;  iii,  2274 

Regulations  governing  nsivigation  on  river i,  43 

Removal  of  wreck  in  pass 1,888;  in,  2282 
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Saoo  Riyer,  Me.,  improvement  of i,64;  n,  1143 

Sacramento  Connty,  Cal.,  bridge  of .^ i,®iy 

Sacramento  River,  Cal.: 

Bridge  acroflB  Gt*orgiana  Slouffh  at  Walnut  Ght>Te i,fl&S» 

Improvement  liy  California  Debria  Comminion 1, 096;  vm,  5<^)7 

Improvement  from  Sacramento  to  mouth i, 629;  vi.  4-2-*' 

Improvement  of 1.628;  vi,42-J7 

Sag   Harbor,    N.    Y.,   examination,   plan,  and  estimate  for  improve- 
ment  1,161;  11,1451 

Saginaw  River.  Mich.,  improvement  of  i,576;  ti,39> 

St.  Augustine  Harbor,  Fla.,  improvement  of i,811;  IIL,19^1 

St.  Charles  and  St.  Louis  Connty  Brid^  Company,  bridge  of. i,  ^*? 

St.  Charles.  Mo., bridge  across  Missouri  River    i,es?> 

St.  Clair  River  and  St.  Oair  Flato  Canal,  Mich«: 

Examination  for  doubling  capacity  of  canal i,587 

Improvement  of  canal i,  582;  vx,  39^3 

Improvement  of  channels  in  waters  connecting  Great  Lakes  ..  i,569;  vi,;i947 
Operating  and  care  of  canal i,  588;  vi,  39S>4 

St.  Croix  LiJEe  and  River,  Wis.  and  Minn. : 

Examination,  plan,  and  estimate  for  improvement  from  Stillwater  to 

TaylorsFalls i, 442;  iv, 2836,^^39 

Improvement  of 1.437;  iv,2^.'y 

Regulations  governing  navigation  on - -         1.43 

St  Croix  River,  Me.,  repair  of  piers  below  Calais i,4i 

St  Francis  River,  Mo.  and  Ark.: 

Examination  from  Qreenville,  Mo. ,  to  mouth  of  Mingo i, 424;  iv,  261^ 

Improvement  in  Arkansas i,  428;  rv,  :J6lu 

St.  Franvois  River.  Mo.    See  St.  Francis  River,  Ark.  and  Mo. 

St.  Georges  Sound,  Fla. ,  harbor  lines  at  Dog  Island i,  40;  m,  21 V 

St.  Johns  Plantation,  St.  Martin  Parish,  La.,  bridge  at 1.6^9 

St.  Johns  River,  Fla. : 

Defenses  of 1,6,25.9^3 

ImprovemeDtat  Orange  Mills  Flats 1,809;  in,  1^72 

Improvement  between  Jacksonville  and  the  ocean i,  307;  in,  1967 

Improvement  of  Volusia  Bar i,310;  iii,  197S 

St.  Jones  River,  Del. : 

Examination  and  survey 1,280;  Ii,1662:i6ft4 

Improvement  of  (*«r  Murderkill  River) i,213;  n,  1637 

St.  Joseph  Harbor  and  River,  Mich.: 

Improvement  of  harbor 1, 552;  v,  3S79 

Improvement  of  river i,  553;  v,  38><3 

Removal  of  wreck  in  harbor i,  568;  v,  3933 

St,  Lawrence  River,  N.  Y. : 

Cape  Vincent  Harbor,  improvement  of 1,616;  vi,  4173 

Long Sault Island,  exammation  at... i,619 

Ogdensburg  Harbor,  improvement  of i,  618;  vi,  4177 

Ogdensburg  to  Lake  Ontario,  removal  of  shoals i,  617 ;  vi,  4175 

St.  Louis  Bay  and  River,  Minn,  and  Wis.    See  Duluth  Harbor. 

St.  Louis  Harbor,  Mo.,  Improvement  of i,428;  iv,2664 

St.  Martin  Parish,  La.: 

Bridge  across  Bayou  Teche  at  St.  Johns  Plantation i,699 

Bridge  of,  across  Bayou  Teche  at  Bulliards  Cove i,69S 

St.  Marys  River  and  St.  Marys  Falls  Canal,  Mich.: 

Commercial  statistics 1,571,572;  vi,3959 

Improvement  of  channels  in  waters  connecting  Great  Lakes  . .  i,  569;  vi,  3&17 

Improvement  of  Hay  Lake  Channel i,573;  vi,8969 

Improvement  of  river  at  the  falls i,570;  vi,39o3 

Operating  and  care  of  canal ii571;  vi,39o6 

Water  levels i,715;  vin,5402 

St.  Paul,  Minn. ,  gauging  Mississippi  River  at i,  441 ;  iv,  2S21 

St.  Peter,  Minn. ,  examination  of  Minnesota  River  at i,  443;  iv,  2840 

St,  Peter  (schooner),  removal  of  wreck  of 1,619;  vi,4180 

Sakonnet  Harbor,  Point,  and  River,  R.  I. : 

Examination  of  harbor _ i,112 

Increasing  width  and  depth  of  draw  opening  in  Stone  Bridge ..  i,  100;  n,  1351 
Rebuilding  and  extending  breakwater  at  Sakonnet  Point i,  101;  ii,  1252 

Sale  of  personal  property  when  not  needed i,44 

Salmon  Bay,  "Wash. ,  improvement  of  waterway  via i,  684;  vi,  4483 

Salmon  Creek,  N.  Y.    See  Pultneyville  Harbor. 
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Sampit  Riyer,  S.  C. : 

Examination  and  survey 1,291;  iii,  1883, 1887, 1892 

Improyement      of      Georgetown      Harbor      (see      also      Winyah 

Bay) 1,280,281;  m,  1850, 1861 

San  Bernard  River,  Tex.,  examination  and  survey i,896;  rv,  2488, 2440 

Sandbeach,  Lake  Huron,  Mich. : 

Improvement  of  harbor  of  refuge i,578;  Yi,8983 

Water  levels... i,715;  vni,6402 

San  Diego  Harbor,  Cal.: 

Defenses  of 1,6,81,974 

Improvement  of i,  619;  vi,  4181 

Sand  Idand,  Ohio  River,  Ky . ,  examination  for  acquisition  of 1, 518 

Sandusky  Harbor,  Ohio: 

Examination  of ^ i,604 

Improvement  of i,591;'  vi,4042 

Removal  of  wreck  at  outer  bar i,603;  vi,4094 

Sandwich  Harbor,  Mass.,  examination  of i,  94;  u,  1224 

Sandy  Bay,  Mass.: 

Construction  of  harbor  of  refuge  , i,72;  ii,1161 

Examination    and    survey    of  piers    and     breakwater    at     Rock- 
port 1, 77;  II,  1177, 1178 

Resurvey  and  estimate  of  cost  at  breakwater,  including  project  for 

completing  harbor  of  refuge 1, 77;  n,  1184 

Sandy  Hook,  N.  J.,  defenses  at 1,10,19,889 

Sandy  Lake,  Mmn: 

Construction  of  reservoir 1,435;  iv,2786 

Operation  and  care  of  reservoir i,437;  iv,2800 

San  Francisco  Bay  and  Harbor,  Cal. : 

Defenses  of ..   _ 1,6,12,82,980 

Examination  of  Oakland  Harbor i,634 

Examination,  plan,  and  estimate  for  improvement  of  channel  between 

Karquines  Strait  and  Golden  Gate i,684;  vi,  4258, 4260 

Improvement  of  Oakland  Harbor i,626;  vi,4218 

Removal  of  Arch  and  Shag  rocks . .  i,625;  yi,4215 

Sanitary  District  of  Chicago,  Dl.,  drainage  canal i,42 

San  Jacinto  Bay,  Tex. ,  harbor  lines  at  Lapor te 1, 40;  iv,  2476 

San  Jacinto,  Fort,  Galveston  Harbor,  Tex.,  harbor  lines  at i,  40;  iv,2475 

San  Jacinto  River,  Tex.,  Improvement  of  waterway  via.  i,386;  iv, 2325, 2327, 2390 
San  Joaquin  River,  Cal. : 

Examination  above  Stanislaus  River i,634 

Examination  of  channel  from  Antioch  to  Suisun  Point i,  634 

Improvement  of i,627;  VI,  4223 

Improvement  of,  by  California  Debris  Commission i,  696;  viii,  5007 

San  Juan,  Porto  Rico,  defenses  for 1,6,10,35 

San  Leandro  Bay,  Cal.  (see  Oakland  Harbor) i,  626;  vi,  4218 

San  Luis  Obispo  Harbor,  Cal.,  improvement  of i,  623;  vi,  4192 

San  Pablo  Bay,  Cal.  (S6e  Karquines  Strait)  ._ i,634;  vi,  4258, 4260 

San  Pedro  Bay  and  Harbor,  Cal. : 

Construction  of  deep-water  harbor i,621;  vi,4187 

Examination  and  survey  of  inner  harbor i,  624;  vi,  4194, 4199 

Improvement  of  Wilmington  inner  harbor i,  622;  vi,  4191 

Santee  River,  S.  C. : 

Elxamination  and  survey  of  waterways  between  North  and  South 

branches _ i,291;  iii,  1894, 1897 

Improvement  of i ,  283 ;  in,  1856 

Sarasota  Bay,  Fla. : 

Examination  and  survey  of  inside  passage  to  Lemon  Bay.  i,  327;  ui,  2054, 2060 

Improvement  of i,318;  iii,2018 

Satanella  (barge) ,  removal  of  wreck  of  - i,  187;  ii,  1516 

Saugatuck,  Mich.,  improvement  of  Kalamazoo  River  at . .  1, 555, 556;  v,  3887, 3890 

Saugatuck  River,  Conn.,  improvement  of ii  131;  n,  1342 

Saugerties  Harbor,  N.  Y. : 

Examination,  plan,  and  estimate  for  improvement i,  188;  n,  1518 

Improvement  of i,174;  ii,1494 

Saugus  River,  Mass.    See  Lynn  Harbor. 
Sauk  River,  Wis. : 

Examination  of  Port  Washington  Harbor i,  539;  v,  3766 

Improvement  of  Port  Washington  Harbor i,631;  yy8692 
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Sftolt  Ste.  Mftrie.  Mich,  and  Onterio: 

Commerce  pMsing  canals  at 1,571,572;  vi,  5ft59 

Waterlevela 1.715;  vm.o4»»J 

Savannah  Harbor  and  River,  G^: 

Defenaeeof     1,6,25,917 

lixamination  of  harbor i,  :^i»5 

Improvement  of  harbor,  including  channel  to  Beaafort,  S.  G . .  i,  292;  in,  19i:'> 

Improvement  (»friv(r  above  Angnsta     i,296;  ni,  19:^> 

Improvement  of  river  between  Augusta  and  Savannah 1, 2SHi  iii«  19^^ 

Improvement  of  waterway  to  Fernandina.  Fla i,  803;  in,  19%:: 

Removal  of  wrecks i,  306;  iii,  1961 

Saxton,  Minn.,  examination  at  i,52l;  v,:-U?2:< 

8avvill6,N.Y.. improvement  of  Browns  Creek ...  i,  157;  ii,  1417 

8(*huvler,  Fort.  N .  Y. .  defensoH  at    See  New  York  Harbor. 
Schuylkill  River.  Pa.: 

Improvement  of i,  193;  ii,  1570 

Removal  of  wrecks i,  906;  ii.  1588,  l.%*<9 

Scituate  Harbor.  MasH.,  improvement  of i, 88;  ii,  rjO»> 

Scuppemong  River,  N.  C. ,  examination  of  bar  at  mouth i ,  277 

Seabright.  N.  J.,  removal  of  wreck  off n,  1516 

Seacoant  defenses.    Sre  Fortifications. 

Seal  Uarlx)r,  Me.,  removal  of  wreck i.62;u,lHn) 

Searchlights i,13.85.;i7 

Seawalls i,ll.a) 

Sebewaing  River,  Mich.,  improvement  of i, 577;  vi,  S^^^l 

Secretary  Creek.  Md.  (N*'**  Warwick  River) i,222;  ii,165u 

Seekonk  (Pawtuoket)  River,  R.  I.: 

Examinations  and  survey 1,112;  II.1802,  VVH 

Improvement  of     1. 101 ;  ii,  i2'A 

Sewall  Point  Channel,  Elizabeth  River,  Va.,  removal  of  wrecked  cars 

in 1,264;  n,ir?4 

Shag  Rocks.  San  Francisco  Harbor,  Cal. .  removal  of i,  625;  vi,  42  L ') 

Sharpsburg.  Pa. .  bridge  across  Allegheny  River i.  6i»:» 

Shawneetown.  111.  («p<»Ohio  River) i,469;  v.5J0^"» 

Shaws  Cove,  New  London,  Conn,  (see  Thames  River) i,  1 17;  ii,  \:i'2'y 

Sheboygan  Harbor.  Wis.,  improvement  of i, 580;  v,  36^7 

Sherman.       General,      statue     of       (see       Public      buildings      and 

grounds) i, 710;  viil, 5227,52^4 

Shilshole  Bay,  Wash. ,  improvement  of  waterway  via i,  684;  vi,  4483 

Ship  Island  Harbor  and  Pass,  Miss.: 

Improvement  of  channel  to  Gulfport i,  855;  ui,  2216 

Improvement  of  pass i,  355;  ra,  2216 

Ship  John  Light,  Delaware  Bay,  removal  of  wreck  of  schooner  I^ittie  K, 

Friend 1,206;  ll,  1587 

Shoal  Harbor,  N.  J.,  improvement  of i,  184;  n.  1513 

Shoal  water  Bay  ( Willapa  Harl)or ) .  Wash. ,  improvement  of i,  676;  vi,  446;i 

Shreveport  and  Rod  River  Valley  Railway  Company,  bridge  of i.  698 

Shreveport,  La.,  waterway  to  Jefferson,  Tex.  {see  Cypress  Bayou) .  i,401;  iv,  2502 

Shrewsbury  River,  N.  J. ,  improvement  of i,  185;  ii,  1513 

Sinepuxent  Bay,  Md. ,  improvement  of  waterway  via i,  217;  ii,  1512 

Sioux  City.  Iowa: 

Improvement  of  Missouri  River  at  and  above i,  444;  i v,  2859 

Monument  to  Sergl .  Charles  Floyd  near i,  722;  viu,  5455 

Snagging  Upper  Missouri  River i,450;  iv,28jS2 

Sioux  River.  S.  Dak. ,  examination  for  reservoir  dam i,  451 

Siuslaw  River,  Oreg. .  improvement  of  mouth i,  645;  vi.  4286 

Six-mile    Island,    Allegheny    River,    Pa.,    construction   of    lock    and 

dam 1,483;  v,8257 

Skagit  River.  Wash.  (»<'e  Puget  Sound) i,681;  vi,4477 

Skiddaway  Narrows,  Qa..  examination  of 1,306 

Slack-water  systems.    See  Canals  and  Waterways. 

Small  wood,  Fort,  Md.,  defenses  at    See  Baltimore  Harbor. 

Smyrna  River,  Del.: 

Examination  of i,231 

Improvement  of 1 1,212;  u,1635 

Snag  boats: 

For  works  in  Florida,  construction  of 1,815;  ni,  1985 

For  works  on  Texas  coast;  procurement  of_ i,  391;  rv,  2334 

Sale  of ,  when  not  needed i,44 
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Snake  River,  Alaska,  bridge  across i,698 

Snake  River,  Wash.,  Oreg.,  and  Idaho: 

Examination     from     Asotin,     Wash.,     to     Pittsbnrg     Landing, 

Oreg 1,665;  vi,4338 

Examination  from  month  to  head  of  navigation i,666 

Improvement  np  to  Asotin,  Wash  .   i,  652;  vi,  4319 

Road  from  Bnflfalo  Fork  to  Fort  Washakie,  Wyo i,  721 ;  viii,  5453 

Snohomish  River,  Wash. : 

Improvement  of  (sec  Puget  Sonnd) i,681;  vi,4477 

Improvement  of  Everett  Harbor _.   i,'686;  vi,4485 

Snoqnalmie  River,  Wash.: 

Bridge  at  Novelty i,699 

Bridge  near  Tolt 1,700 

Improvement  of  (see  Pnget  Sonnd). .  i,681;  vi,4477 

Sodo  Lakes,  La.  (see  Cypress  Bayon) i,401;  iv,2502 

Sonoma  Creek,  Cal., examination  of  _ i,633;  vi,4256 

Soath  Atlantic  States,  removal  of  water  hyacinth ...  i,  315;  iii,  1985 

Sonth  Branch,  Chicago  River,  lU.    See  Chicago  Harbor  and  River. 
Sonth  Branch,  Santee  River,  S.  C.    See  Santee  River. 

Sonth  Carolina,  defenses  of  coast  of 1,6,10,12,24,911 

Sonth  Chicago,  111.: 

Bridge  across  Calnmet  River i,699 

Improvement  of  (see  Calnmet  Harbor) i,  542;  v,  3788 

Sonthem  Branch,  Elizabeth  River,  Va.: 

Improvement  of  Norfolk  Harbor  and  approaches i,  255;  ii,  1763 

Improvement  of  waterway  to  Albemarle  Sonnd,  N.  C,  via  Cnrritnck 

Sonnd.-.. ..     i,  262;  11,1778 

Improvement  of  waterway  to  sonnds  of  North  Carolina,  via  Pasqno- 

tank  River i,  261 ;  ii,  1773 

Removal  of  wreck i,264;  ii,  1783 

Sontiiem  Railway  Company,  examination  of  Norfolk  Harbor,  Va.,  at 

vicinity  of  pier  of i,  265 

Sonth  Haven  Harbor,  Mich. ,  improvement  of i,  554;  v,  3884 

South  Hero  Island  Channel,  Lake  Champlain,  Vt.,  improvement  of i,  167 

Sonth  Mills,  N.  C. : 

Examination  of  waterway  to  and  including  Beaufort  and  Ocracoke 

inlets 1,265,277 

Improvement  of  waterway  from  Norfolk,  Va.,  to  sounds  of  North 

Carolina i,  261;  ii,  1773 

Sonth  Milwaukee  Harbor,  Wis. ,  improvement  of i,  533;  v,  3701 

South  Nprwalk  Harbor,  Conn,  (see  Norwalk) i,  133;  ii,  1344 

South  Pass,  Mississippi  River,  improvement  of i,  41, 360, 366;  iii,  2225 

South  River,  N.  J.,  improvement  of i,180;  ii,1506 

Sonth  San  Francisco  Harbor,  Cal. ,  examination  of i,  633;  vi,  4248 

South  Sioux  City,  Iowa  (see  Missouri  River) i,  444;  iv,  2859 

Southwest    Pass,   Mississippi   River,   plans    and    estimates    for    im- 
provement  1,365.366,383;  111,2287 

Springdale,  Pa.,  construction  of  lock  and  dam  in  Allegheny  River .  i,  488;  v,  3257 

Spring  Garden,  Baltimore,  Md. ,  improvement  at i,  233;  ii,  1693 

Springwells  Township,  Mich. : 

Bridge  of,  across  Rouge  River  at  Dix  avenue i,702 

Bridge  of,  across  Rouge  River  at  Fort  street i,700 

Sprite  (boat) ,  removal  of  wreck  of i,290;  iii,  1875 

Spuyten  Duyvill  Creek,  N.  Y.  (see  Harlem  River)  1,153;  ii,1406 

Squan  (Manasquan)  River,  N.  J.,  improvement  of i,186;  ii,1514 

Stage  Harbor,  Mass.  (see  Chatham) 1,92;  ii,1217 

Stamford  Harbor,  Conn.: 

Harbor  lines i,40;  ii,1368 

Improvement  of 1,187;  ii,  1347 

Stanbery,  Henry  (schooner) ,  removal  of  wreck  of i,  826;  iii,  2032 

Staten  l&land,  N.  Y.: 

Defenses  on.    See  New  York  Harbor. 

Examination  and  survey  of  channel  between  New  Jersey  and  (see 

Arthur  Kill) i,188;  11,1525,1527 

Improvement  of  channel  between  New  Jersey  and i,  178;  ii,  1502 

Staten  island  Sound,  N.  Y.  and  N.  J.    See  Arthur  Kill. 
Statistics,  commercial,  of  canals  at  Sault  Ste.  Marie,  Mich,  and    On- 
tario    1,571,572;  vi,3959 
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Steamboats: 

See  also  Dredge  and  Snag  boats  and  Wrecks. 

Begalations  governing  running  of,  on  certain  streams i,4B 

Stilagnamish  River,  Wash,  {see  Pnget  Sound) i,  681 ;  vi,  4477 

Stillwater  Harbor,  Minn.: 

Examination,  plan,  and  estimate  for  improvement  of  St.  Croix  Biver 

to  Taylors  Falls i,  442;  iv,  2836, 2839 

Improvement  of  St.  Croix  River  at 1,437;  iv,  2809 

Stonington,  Conn. ,  construction  of  harbor  of  refuge i,  1 14;  n,  1322 

Stony  Lake,  Mich. ,  examination  of  channel  to  Lake  Michigan i,  569;  v,  3939 

Structures,  public,  occupancy  of,  by  private  parties i,  40;  vni,  5085 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.: 

Construction  of  harbor  of  refuge i,526;  v,3672 

Examination  of_ --       i, 539 

Improvement  of i,525;  v,3659 

Operating  and  care i,526;  v,3666 

Sturgeon  Bay  Bridge  Company,  bridge  of 1,702 

Sturgeon  Bay.,  Wis.,  bridge  obstructing 1,702 

Submarine  mines _ 1,5,12,35,37 

Suck,  the,  Tennessee  River: 

Improvement  of  (see  Tennessee  River,  below  Chattanooga) i,  460;  v,  2912 

Snrveyat. i, 468;  v, 2956 

Suisun  Bay,  Cal. ,  examination  from  Suisun  Point  to  San  Joaquin  River i,  634 

Suisun  Creek,  Cal.,  examination  of i, 633;  vi, 4250 

Sidlivan  Falls  Harbor,  Me.,  improvement  of i,48;  n,1060 

Sullivan  Island,  Charleston  Harbor,  S.  C: 

Bridge  across  Breach  Inlet i,  700 

Improvement  at i,287;  ill,  1867 

Sullivan  River,  Me.,  improvement  of  Sullivan  Falls  Harbor i, 48;  n,  1080 

Sunken  vessels.    See  Wrecks. 
Superior  Bay  and  Harbor,  Wis.: 

Harbor  lines i,40;  v,3642 

Improvement  of _ .^ 1,514;  v,3554 

Superior  Lake: 

See  alfto  Northern  and  Northwestern  Lakes. 

Improvement  and  operating  and  care  of  waterway  to  Keweenaw 

Bay 1,517,518;  v,So98 

Survey  for  canal  to  Mississippi  River 1,521;  v,3613 

Waterlevels i, 715;  viii, 5319, 5402 

Supervision  of  the  harbor  of  New  York,  N.  Y i,693;  vi,4513 

Surveys: 

Estimate  of  appropriation  for '_-.-  i,693 

In  military  divisions  and  departments i,  718, 721 ;  viii,  5445 

Northern  and  Northwestern  Lakes  _ ij711;  viii,5317 

Susquehanna  River,  Md. : 

Examination  of  Havre  de  Grace  Harbor i,231 

Improvement  above  and  below  Havre  de  Qraoe i,  218;  ii,  1642 

Suwanee  River,  Fla. ,  improvement  of i,  325;  in,  2030 

Swan  Lake,  Miss. ,  bridge  across  Tallahatchie  River i,  698 

Swash  Chpinel,  New  York  Harbor,  N.  Y.,  removal  of  wreck i,  167;  u,  1474 

Swinomish  Slough,  Wash. ,  improvement  of _     i,  687;  vi,  4487 

Sylvia  de  Grasse  (steamer),  wreck  of  (see  Columbia  River,  below  Tongue 

Point)  - 1,670;  vi,4360 

Synepuxent  Bay,  Md. ,  improvement  of  waterway  via l,  217;  n,  1642 

T. 

Tacoma  Harbor,  Wash.,  examination  of i,693 

Tail  of  the  Horseshoe,  Chesapeake  Bay,  removal  of  wreck  on i,  264;  n,  1783 

Tallahatchie  County,  Miss.,  bridge  of * 1,698 

TaUahatchie  River,  Miss. : 

Bridge  across 1,698 

Improvement  of 1,410;  iv,2534 

Tampa  Bay  and  City,  Fla.: 

Defenses  of 1,6,26,929 

Harbor  lines  in  Hillsboro  River  at  Tampa i,  40;  iii,  2084 

Improvement  of  bay     i,321;  in,  2022 

Improvement  of  Hillsboro  Bay  and  River i,  323;  in,  2025 

Removal  of  wreck  in  bay i,326;  iii,2032 
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Tangier  Island  and  Sonnd,  Md.  and  Va. : 

Examination  for  channel  to  Tangier  Island 1)231;  ii,  1684 

Removal  of  wreck  at  Deals  Island i,229;  ii,  1661 

Tanners  Creek,  Va.,  bridge  near  Norfolk i,700 

Tarpaulin  Cove,  Mass.,  removal  of  wreck i,  HO;  ii,  1281 

Tar  River,  N.  C. ,  improvement  of i,267;  iii,  1798 

Tarrytown  Harbor,  N,  Y. ,  examination  and  snrvey i,  188;  u,  1520, 1522 

TanntOQ  River,  Mass: 

Improvement  of i,99;  ii,  1248 

Improvement  of  Fall  River  Harbor i,104;  ii,1263 

Tchefuncte  (Chefnncte)  River,  La.,  improvement  of i,361;  iii,2240 

Teche  Bayon,  La. : 

Bridge  at BuUiards  Cove 1,698 

Bridge  at  St.  Johns  Plantation,  St.  Martin  Parish i,  699 

Improvement  of  - i,  872;  iii,  2260 

Telegraph  line  connecting  Executive  Departments,  Washington,  D.  C. 

(see  Pnblic  bnildings  and  grounds) i,  710;  viii,  5227, 5262 

Tennessee  River : 

Bridgeport  to  Decatur,  Ala. ,  survey  from i,  468;  v,  3308 

Bridges  across,  report  on  Congressional  bill  providing  for  construc- 
tion of 1,40;  vm,5103 

Chattanooga,  Tenn. ,  to  Riverton,  Ala. ,  survey  from i,  469 

Chattanooga,  Tenn. ,  improvement  above i,  468;  v,  2908 

Chattanooga,  Tenn.,  to  Decatur,  Ala.,  improvement  from i,460;  y,2912 

Decatur  to  Florence,  Ala. ,  improvement  from i,  460;  v,  2914 

Florence  to  foot  of  Bee  Tree  Shoals,  Ala.,  improvement  from . .  i, 460;  v,  2914 

Gaugring  (see  Mississippi  River) i,  412;  iv,  2540 

Moccasin  Bend,  Tenn. ,  examination  for  canal i,  468;  v,  3005 

Muscle  Shoals  Canal,  Ala. ,  operating  and  care i,  463;  v,  2934 

Paducah, Ky.,su]wey  at i,477;  v,3219 

River  system i,458;  v,2907 

Riverton,  Ala. ,  improvement  below _ i,  460;  v,  2916 

Suck,  or  mountain  section  below  Chattanooga,  Tenn. ,  survey  at.  i,  468;  v,  2956 

Tensas  River,  Ala.,  bridge  near  Mobile. i,699 

Tensas  River,  La.,  improvement  of i,  406;  iv,  2517 

Terraceia  Cut-off ,  Fla.  (.sfc  Manatee  River) i,319;  iii,2020 

Texas  City,  Tex.,  deepening  channel  to  Galveston  Harbor i,  386;  iv,  2326 

Texas,  procurement  of  dredge  and  snag  boat  for  works  on  coast  of.  i,  391;  iv,  2334 
Thames  River,  Conn. : 

Harbor  lines  at  New  London  Harbor i,  40;  ii,  1363 

Improvement  of,  including  New  London  Harbor i,117;  ii,  1325 

Survey  of  New  London  Harbor i,  141;  ii,  1351 

The  Board  of  Engineers .__ 1,5,6,727 

Three-mile  Creek.  Ala.,  bridge  near  Mobile 1,700 

Three-mile  Harbor,  Long  Island,  N.  Y. ,  examination  of i,  161 ;  ii,  1454 

Three-mile  Rapids,  Columbia  River,  Oreg.  and  Wash.,  improvement 

at - - --  1,655;  vi,4322 

Three-mile  Riffle  (Ripple),  Licking  River,  Ky.,  survey  tor  lock  and 

dam._ 1,476;  v,3155 

Thunder  Bay  River,  Mich.,  improvement  of  Alpena  Harbor i, 575;  vi, 3975 

Tickfaw  River,  La.,  improvement  of,  including  tributaries i,  362;  iii,  2241 

Tillamook  Bay  and  Bar,  Oreg. ,  improvement  of  _ i,  650;  vi,  4314 

Tiverton,  R.  I.,  alteration  of  Stone  Bridge  across  Sakonnet  River.,  i,  100;  ii,  1251 
Toledo  Harbor,  Ohio: 

Bridge  across  Maumee  River i,699 

Improvementof , i, 589;  vi, 4022 

Removal  of  wreck  near  outer  entrance  to  Maumee  Bay i,  603;  vi,  4095 

Tolomato  River,  Fla.  (see  St.  Augustine  Harbor) 1,311;  m,  1981 

Tolt,  Wash., bridge  across  Snoqualmie  River i, 700 

Tombigbee  River,  Ala.  and  Miss. : 

Columbus  to  Fulton,  Miss. ,  improvement  from i,  349;  iii,  2206 

Demopolis,  Ala: ,  below,  improvement i,  347;  iii,  2202 

Demopolis,  Ala.,  to  Columbus,  Miss.,  improvement  from i,349;  iii,2205 

Examination  for  locks  and  dams  on  Warrior  River i,  360 

Fulton  to  Walkers  Bridge,  Miss. ,  improvement  from i,  350;  iii,  2207 

Tonawanda  Creek  and  Harbor,  N.  Y. : 

Examination  and  survey.. i,611;  vi, 4152, 4155 

Harbor  lines  at  North  Tonawanda i,40;  vi,4159 

Improvementof  harbor i,609;  vi,4138 
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Tongrne  Point,  Columbia  River,  Oreg. ,  improvement  belo^ I,  ^0;  vi,  4360 

Tonnacr  throughcanalsatSanltBte.  Marie,  Mich,  and Ontftrio.  1,571.572;  Ti.3H~iif 

Torpedoes 1, 5, 12,35,37,731,11*4 

Tolten,  Fort.  N.  Y.,po8t  of 1,36,38,1145 

Town  Owk,  Bmnswit  k  C'onnty.  N.  C\,  improvement  of i,275;  in,  l>e: 

Town  Hi  ver.  Mass.,  improvement  of I,85;ii,ia0o 

Trail  CYeek.  Ind.    See  Michigan  C^ity  Harbor. 

Traverse  Lake,  Minn.,  snrvey  of :.-  -  i,442;  iv,^^ 

Trenton.  N.  C.  examination  of  Trent  River  np  to i,2 

Trent  River,  N.  C\: 

Examination  of i,2 

HarlK>r  lines  at  Newbem i,40;  in,  is:? 

Imi  rovement  of i,268;m,l>0:» 

Trinity  River.  Tex.: 

Examination  from  Dallas  to  city  of  Fort  Worth i.  396 

Improvement  of l,3i^S;  iv,23*iV 

Snrvey  from  mouth  to  Dallaa _ 1,394;  iv,234.s 

Troo'is.  enirineer,  e<inipmt*ntof 1, 3.>.SS 

Tnrkertonl'reek.  N.  J.,  examination  and  anrvey i,207;  11,1612,1614 

TnglKmts,  Bale  of.  when  not  needed i,  44 

TvLiX  Fork,  HiK  Sandy  River,  W.  Va.  and  Ky.: 

Improvement  of 1,498:  v.SSi^T 

Snrveyof     i,503;  v,340» 

Turners  Cut,  N.  C: 

Exaiuiuation  of  waterway  from  South  Mills  to  and  including  Beaufort 

and  Ooracoke  inlets     1,265,277 

Improvement  of  waterway  via 1.261;  n,  1773 

Tnrretrt  -.  i,  7 

Turtle  Hayou,  Tex, ,  examination  and  survey i, 894;  rv,  2342, 2345 

Turtle  River,  (Ja.     See  Brunswick  Harbor. 

T*////*',  i/rwrrcr  .t.  (steamer),  removal  of  wreck  of i,568;  v,  393S 

Twelve-mile  ( Yeek,  Fla.  ( srr  Orange  River ) i,  326;  in,  2032, 20:5.1 

Twelve-mile  (Yeek,  N.Y.  (.s<'e»  Wilson  Harbor) 1,612;  VI,4161 

Twin  Rivers,  Wis.: 

ExainiuAtion  of  Two  Rivers  Harbor i,  538;  v,  l^7^i& 

Im]irovenient  of  Two  Rivers  Harbor 1,528;  v,36t^l 

Two  Harlors,  Minn.: 

Exaniinaiion  of  Burlin^^ton  Bay i,  522 

Iin])rovenient  c^f  Aijate  Bay  ... 1,513;  v,  35.">1 

Two  Islands.  }.. inn.,  examination  at i»521;  v,3629 

Two  Riveis  Harbor.  Wis.: 

Examination  of 1,538;  v,3759 

Improvement  of 1,528;  V,36S1 

Tyaskin  (Wetip<iuin)  Creek.  Md.  examination  and  survey i,231;  u,  1681. 16(3 

V. 

Union  Lake,  Wash. ,  improvement  of  waterway  via i,  684;  vi,  4483 

Union  Railroad  Corai)any,  bridge  of 1,697 

Union  River,  ^fo.,  improvement  of  i,49;  n,  lOSl 

Ignited  States  En^'in-tT  School,  Fort  Totten,  N.  Y 1,36,38, 1047 

Upper  New  York  Bay,  N.  Y.    See  New  York  Harbor. 

Ur  ban  a  Creek,  Va.,  improvement  of 1,245;  n,1717 

Use  of  public  structures  by  private  parties i,40;  vni,  5065 

V. 

Van  Cleaf,  G.  W,  (schooner) ,  removal  of  wreck  of i,  187;  n,  1517 

Vermilion  Bayou,  La.,  improvement  of  channel,  bay,  and  passes.,  i,  373;  m,  2262 
Vessels.     See  Dredge  and  Suag  boats.  Steamboats,  and  Wrecks. 

Vicksburg  Harbor,  Miss. ,  improvement  of i,  408 ;  iv,  2524 

Vicksbiiry  ( schooner ) ,  removal  of  wreck  of i,  62;  n,  1 100 

Victory  (canal  boat ) ,  removal  of  wreck  of 1, 206;  n,  1589 

Vidalia  Harbor.  La.  (see  Mississippi  River  Commission) 1,694;  vn,  4525 

Vinalhaven ,  Me. ,  improvement  of  Carvers  Harbor i,  5*8;  n,  1092 

Vineyard  Haven,  ]Mass.: 

'    Examiujition  for  harbor  of  refuge - 1,111;  n,1289 

Improvement  of  harbor  at i,96;  n,  1240 

•  Removal  of  wrecks .   ._ 1,110;  n,  1381 

Vineyard  Sound,  Mass. ,  removal  of  wreck  in  Tarpaulin  Cove i|  HO;  n,  1281 

Volusia  Bar,  St.  Johns  River,  Fla. ,  improvement  of i,  310;  m,  1978 
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W. 

^Wabash  River,  Ind.  and  111.: 

Improvement  above  Vincennes,  Ind i,508;  v,3497 

Improvement  below  Vincennes, Ind i,507;  v,3497 

Operating  and  care  of  Grand  Rapids  Lock  and  Dam i,  508;  v,  3498 

"Waccamaw  River,  N.  C.  and  S.  C. ,  improvement  of i,  277;  ni,  1841 

'Wadsworth,  Fort,  N.  Y.,  defenses  at.    See  New  York  Harbor. 
^Wagners    Landing,    Mississippi    River,    111.,    examination    and    sur- 
vey  _ 1,430;  IV, 2667,2669 

"Wahkiaknm  County,  Wash.,  bridge  of i,699 

Wakefield,     Va.,    monument     and    wharf    at    Bridge    Creek    Land- 
ing  1,711;  VIII,  5227, 5266 

balden  Slough,  San  Joaquin  River,  Cal. ,  examination  for  closure  of i,  634 

Wallabout  Channel,  N.  Y. ,  improvement  of i,  156;  ii,  1413 

Walls,sea 1,11,35 

Walnut  Grove,  Cal.,  bridge  across  Georgiana  Slough,  Sacramento  River_      i, 699 

Wappoo  Cut,  S.  C. ,  improvement  of i.  289;  in,  1872 

War  maps i,  718, 721;  vni,  5445 

Warrior  River,  Ala. : 

Examination  for  Locks  and  Dams  Nos.  1 ,  2,  and  3 i,  360 

Improvement  above  Tuscaloosa i,  346;  in,  2167 

Improvement  below  Tuscaloosa i,  346;  in,  2177 

Operating  and  care  of  locks  and  dams  above  Tuscaloosa    i,  346;  in,  2171 

Warroad  Harbor  and  River,  Minn. : 

Examination  of i,  443 

Improvement  of  bar  at  mouth  of  river i,  440;  iv,  2820 

Warwick  River,  Md.,  improvement  of i,  222;  ii,  1650 

Washakie,  Fort,  Wyo.,  road  to  Buffalo  Fork,  Snake  River i,721;  viu,5453 

Washington,  D.  C. : 

Aqueduct  Bridge,  repair  of i,  703;  viii,  5123 

Aqueduct, filtration  plant i,709;  vni,5224 

Aqueduct,  increasing  water  supply i,  707 ;  viii,  5208 

Aqueduct,  investigating  water  supply i,  709;  viii,  5224 

Aqueduct,  maintenance  and  repair i,  705 ;  viii,  5193 

Aqueduct  Tunnel  and  Howard  University  Reservoir i,  707;  viii,  5208 

Defenses  of .1,6,22,876 

Improvement  of  Potomac  River  at _ i,234;  ii,1702 

Improvement  of  Potomac  River  below „ .  i,  238;  n,  1706 

Long  Bridge,  across  Potomac  River,  rebuilding  of i,  236;  n,  1702 

Memorial  bridge  and   boulevard  to  connect  with  Mount  Vernon, 

Va. 1,43,704;  vill, 5125 

Public  buildings  and  grounds  and  Washington  Monument  . .  i,  710;  viii,  5227 
Washington,  Gheorge: 

Memorial  bridge  and  boulevard  to  connect  Washington,  D.  C.with 

tombof,at  Mount  Vernon,  Va i, 43, 704;  viii,5125 

Monument  to.  at  Wakefield,  Va ...  i,711;  viii,  5227, 5266 

Monument  to,  at  Washington,  D.  C i,  710;  vin,  5227, 5233 

Washington    Lake,    Wash.,    improvement    of    waterway    to    Puget 

Sound 1,684;  VI,  4483 

Washita  River.  Ark,  and  La.    See  Ouachita. 

Wateree  River,  S.C,  improvement  of i,284;  iii,1860 

Water  hyacintU: 

Removal  of,from  Florida  waters i,315;  in,  1985 

Removal  of,  from  Louisiana  waters i,377;  in,  2270 

Water-level  observations: 

Columbia  River,  Oreg.  and  Wash i,675;  vi,4368 

Mississippi  River  and  tributaries ...  i,  412;  iv,  2540 

Mississippi  River  at  St.  Paul,  Minn. i,441;  iv,2821 

Northern  and  Northwestern  Lakes i.  715;  vin,  5319, 5402 

Waters,  navigable.    See  Bridges,  Rivers  and  harbors,  and  Wrecks. 
Waterways  {see  also  Canals): 

Beaufort,  N.  C,  to  Newbem i,270;  in,  1806 

Beaufort,  N.  C,  to  New  River , i,271;  m,1810 

Charleston  to  Beaufort,  S.  C. ,  sunken  logsl ^ i,  291 ;  ni,  1876 

Charleston  Harbor,  S.  C. ,  to  Alligator  Creek  or  River i,  292;  in,  1908 

Chincotengue  Bay,  Va. ,  to  Delaware  Bay,  Del i,  217;  n,  1642 

Estherville-i\Iinim   Creek    Canal,    S.    C,    to   Alligator    Creek    or 

River i,291;  in,  1894, 1897 

Galveston  to  Houston,  Tex i,386;  iv, 2325, 2327, 2330 
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WaterwavR— Continned. 

Ulinoto  and  Des  Plaines  rivers.  III.  to  Lake  Michigan i,549;  v,3$53 

Kewwnaw  Bay  to  Lake  Superior, Mich 1,517,518;  v,35i« 

Kiflsimmee  Klver,  Fla.,  to  Gulf  of  Mexico 1,337 

Norfolk,  Va..  to  Albemarle  Sound,  N.  C. ,  via  Currituck  Sound.  h262;  u,  177*^ 
Norfolk, Va..to80undsofNorthOarolina,viaPaaqnotankRiver.  i,261;  u,  177:) 

Puget  Sound  to  lakes  Union  and  Washington i,6d4;  vi.448:{ 

Puntarasa,  Fla. .  to  Charlotte  Harbor i,327;  iu,2041.2«>4:5 

Sarasota  Bav,  Fla.,  to  Lemon  Bay...  _ i, 327;  m, 2054, -iOtV) 

Savannah,  (ia.,  to  Beaufort,  S.  C i,2J)2;  in,  ll«l  : 

Savannah,  Ga.,  to  Femandina,  Fla i,  303;  in,  luv. 

Shreveport,  La. .  to  Jefferson.  Tex.  (jttr  Cypress  Bayou ) i.  401 ;  iv.  2.Vrj 

Bonth  Mills,  N.  C,  to  and  including  Beaufort  and  Ocracoke  inlets.  1. 265. 277 

Superior  Lake  to  Mississippi  River i,521;  v.  3613 

Watson,  Katie  ( canal  boat) ,  removal  of  wreck  of i,  187;  ii.  1516 

Waukegan  Harbor,  111.: 

Examination  and  survey 1,539;  v,  8769, 3772 

Improvement  of    i,535;  v.  37«»9 

Weetee  Lake,  H.  C,  examination  and  sorvey i,  291 ;  in,  1903. 1 90-> 

West  Boston  Brid^ts  across  Charles  River.  Mass.,  to  Cambridge i.  697 

Westchester   Creek,  N.    Y.,  examination,  plan,  and  estimate  for  im- 
provement               1,160;  n.  1430, 1433 

Western  Branch.  Elizabeth  River,  Va.,  improvement  of i,  256;  ii.  1  7(m 

West  Fork  River,  W.  Va.,  survey  of..   .     1,486;  v. 3267 

West   Galveston  Bay,  Tex.,  improvement  of   channel  and  mouths  of 

adjacent  streams 1.389,391;  iv,  2881, 2334 

Weetport  Harlx)r ,  Conn.,  improvement  of i,  181 ;  n,  1 34*i 

Westport  Harlxtr.  Mash,  (wrwestport  Point) i,lll;  n,  12^!^ 

Westport  Point  Harbor,  Mass.,  examination  of i*  111;  ii.  129>^ 

We«t  River, New  Haven,  Conn.,  bridge  acro-^s,  at  Kimberly  avenue i,  702 

Wetip(}uin  (Yeek,  Md.,  examination  and  survey i, 231;  ii,  1681.  IGfs^ 

Weymouth  River,  Mas8. ,  improvement  of i,  86;  ii.  1  '^>4 

Wharves,  public,  occupancy  of,  by  private  parties i,  40;  viii,  50*^5 

White  Lake  Harbor,  Mich. ,  improvement  of 1, 560;  v.  3909 

White  River,  Ark, : 

Gauging  (ACf' Mississippi  River) i,412;  iv,2540 

Improvement  by  open-channel  work  i,  418;  iv,  2592 

Improvement  of  Buffalo  Fork i,420;  n\  2601 

Improvement  of  upper  river  by  locks  and  dams i,  4L9;  iv,  25^)6 

White  River,  Ind.,  improvement  of    i,  509;  v,  3500 

Whitney,  W.  3/.  (steamboat) ,  removal  of  wreck  of i,  187;  ii,  1516 

Wickford  Harbor,  R.  I.,  improvement  of i,  104;  ii,  1261 

Wicomico  River,  eastern  shore  of  Maryland,  improvement  of i,  226;  u,  1655 

Willamette  Falls  and  River,  Oreg. : 

Examination  and  survey  for  acquisition  of  canal  and  locks  at  the 

falls 1,675;  VI,  4368, 4374 

Examination  and  survey  of  river  below  Portland i,  676;  vi,  4416, 4418 

Harbor  lines  in  river  at  Portland i,40;  vi,4456 

Improvement  of  river  above  Portland i,667;  vi,4347 

Improvement  of  river  below  Portland i,  669;  vi,  4352 

Willapa  River  and  Harbor.  Wash. ,  improvement  of i,  676;  vi,  4463 

Willard,  E.  C.  (schooner) ,  removal  of  wreck  of i,  110;  u,  1281 

WUlets  Point,  N.Y.: 

Battalion  of  Engineers 1,36,1050 

Engineer  Depot 1,37,1052 

Engineer  School 1,36,1047 

Fort  Totten,  post  of 1,36,1045 

Williams,  Castle,  Governors  IsUmd, N.  T.. removsl  of  wreck  below,  i,  166;  u,  1473 
Wilmington,  CaL : 

Construction  of  deep-water  harbor  in  San  Pedro  Bay i,  621;  vi,  4187 

Examination  and  survey  of  San  Pedro  inner  harbor  .  ...  i,  624;  vi,  4194, 4199 

Improvement  of  inner  harbor i,622;  vi,  4191 

Wilmington,  Del.,  improvement  of  harbor i,208;  u,1626 

Wilmington,  N.  C.: 

Defenses  of 1,6,11,12,23,897 

Examination  of  Cape  Fear  River  at  and  above i,  277 

Improvement  of  Cape  Fear  River  above i,  274;  ni,  1816 

Improvement  of  Cape  Fear  River  at  and  below i,  274;  iii,  1818 

Wilson  Harbor,  N.Y.,  improvement  of i,612;  vi,4l6J 
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Wilson,  Point,  San  Pablo  Bay,  Cal.,  examination,  plan,  and  estiniate  for 

improvement  of  channel  off i,  634;  vi,  4258, 4260 

Winnebago  Lake,  Wis.  (seeFox  River) i,536;  v,8712 

Winnibigoshish  Lake.  Minn. : 

Construction  of  reservoir i,  435;  iv,  2786 

Operation  and  care  of  reservoir ._  i,  437;  iv,  3800 

Survey  of  flowage  lines  of  reservoir i,  443 

Wintbrop  Harbor,  Mass., examination  of.. i,93;  ii,  1219 

Winyah  Bay,  S.C,  improvement  of  i,281;  iii,1851 

Wisconsin  Entrance,  W  is.  {see  Duluth  Harbor) i,  514;  v,  3654 

Witch  Bock,  Portland  Harbor,  Me. ,  examination  at i,  64 

Withlacoochee  River,  Fla. ,  improvement  of i,  324;  iii,  2029 

Wolf  River,  Tenn.    See  Memphis  Harbor. 

Wolf  ( Ahnapee)  River,  Wis.  (see  Ahnapee  Harbor) i,  527;  v,  3674 

Woodbridee  Creek,  N.  J. ,  examination  and  survey i,  188;  n,  1552, 1554 

Woods  Hole  Channel,  Mass. ,  improvement  of i,  97;  ii,  1242 

Wrecks,  etc.,  removal  of i,  40 

Baltimore  Harbor  (Patapsco River),  Md i,234;  ii,1698 

BamegatLight,N.J.,off ii,1588 

Bath,  Me i,62;  u,1100 

Beaufort  River,  S.C.  (bo&t  Sjyrite)  _.  = i,290;  iii,1875 

Beaufort  to  Charleston,  S.  C. ,  inland  passage i,  291 ;  in,  1876 

BiUingsport,N.J.,below i,206:  ii,1589 

Black  River,  Ark i,424;  iv,2613 

Cambridge  Harbor,  Md i,229;  ii,1660 

Charleston  to  Beaufort, S.C, inland  passage i,291;  m,1876 

Chatham  New  Harbor,  Mass i,93;  ii,1218 

Chesapeake  Bay 1,234,264;  11,1693,1783 

Chester  Creek,  Pa i,206;  ii,1589 

Choptank  River  (Cambridge  Harbor),  Md_. i,229;  ii,1660 

Cleveland  Harbor,  Ohio i,603;  vi,4096 

Columbia  River,  Oreg. ,  below  Tongue  Point i,  670;  vi,  4360 

Deals  Island,  Md i,229;  ii,1661 

Delaware  Bay  and  River i,206;  ii,  1587 

Dennis  Creek.  N.  J 1,206;  ii,1589 

East  River,  N.  Y ii,1422 

Elgin,  Ark i,424;  iv,2618 

Elizabeth  River,  Va... i,264;  11,1783,1784 

ErieLake i,603;  vt, 4094, 4095, 4096 

Flynns  Knoll,  near  entrance  to  New  York  Harbor,  N.  Y i,  166;  ii,  1472 

Frankfort, Me i,62;  ii,1100 

Galveston  Harbor,  Tex i,394;  iv,2341 

Hampton  Creek,  Va      i,  264;  ii,  1784 

Harlem  River,  N.  Y i,159;  n,1421 

Hudson  River,  N.  Y i,187;  11,1516,1517 

Hudson,N.  Y i,187;  n,1516 

James  River,  Va i,254;  ii,1738 

Judsonia,Ark._. i,424;  iv,2613 

Kennebec  River,  Me i,62;  ii,1100 

Keyport  Harbor,  N.  J. i,187;  ii,1517 

Little  Creek,  Del  ..     i,  229;  ii,  1660 

Little  Red  River,  Ark 1,424;  iv,2613 

Long  Island  Sound,  off  Port  Chester,  N.  Y i,159;  ii,1421 

Lynn  Harbor,  Mass i,77;  ii,  1169 

Manokin  River,  Md i,229;  ii,1661 

Marsh  River,  Me i,62;  ii,1100 

Mattawoman  Shoal,  Potomac  River i,254;  ii,1739 

MaumeeBay,  Ohio i,603;  vi,4095 

Maurice  River,  N.J - i,206;  n,1589 

Michigan  City  Harbor,  Ind i,568;  v,3933 

Mississippi  River,  above  Missouri  River i,  431 ;  iv,  2679 

Mississippi  River,  below  Missouri  River _ i,  425;  iv,  2621 

Mobile  River,  Ala.,  at  Mobile i,359;  iii,2223 

Mott  Haven,  New  York,  N.  Y i,159;  ii,1421 

Newark  Bay,  N.  J i,187;  ii,1516 

New  Baltimore,  N.  Y i,187;  ii,1516 

New  York  Harbor,  N.  Y.     (See  New  York  Harbor. ) 

Norfolk  Harbor,  Va ,...,.  l,264;  u,1783,1794 
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Wrecks,  etc, ,  remoTal  of — Continned. 

OhioRiver      1,473;  v,31» 

PaH<affonlaHarlK)r,Mi8H   i,35»;  Ul,22*^3 

PataiKtco  Kiver.Md..   I,3W;  ii,16i<J 

Philmlolphia. Pa 1,206;  U,1588.1.>S 

P.K>lt8  Uland,rhetsapoakeBay,Md 1,234;  uA^^ 

Port  Chester  HarlKir.N.Y 1,159;  ii.  1421 

Port  Clinton  Harbor,  Ohio 1,603;  vi,40Sfi 

PortRoval  (Beaufort)  River, S.C.  (boat Sprit*?) 1,290;  m,is:r» 

Pot .iii:i- River    1,254;  U,173y 

Pri»vin«  etown  Harbor,  Mass 1,93;  ii,1211^ 

Pultneyville  Harl)or.  N.  Y 1,619;  vi.41^} 

Rantan  Bay,  N.  J l,  187;  u,  1516, 1517 

Richmond, Va     1,254;  11,173$ 

Sabine  Pa«8,  Tox 1,883;  lu,^^??? 

St.  Joseph  Harbor,  Mich I,668;  v,393:J 

Sandusky  Harbor,  Ohio 1,603;  vi,4tiW 

Savannah  Harlx>r  and  River,  Gto 1,306;  in.  Wl 

Schnvlkill  River.  Pa 1,206;  n,1588,15'S9 

^Weabfi^'ht,  N.  J    11,1516 

Seal  Harbor,Me 1,62;  n,llUO 

Southern  Branch,  Elizabeth  River,  Va i,264;  11,1783 

Tampa  liav,  Fla 1,326;  iu,2ati 

Tangier  Sound,  at  Deals  Island,  Md 1,229;  ii,166l 

Tarpunlin  Cove,  Mass 1,110;  ii,1281 

Toledo  Harbor  (Maumee  Bay),  Ohio i,603;  vi.4095 

Vinovard  Haven  Harbor  and  Sound,  Mass    1,110;  ii,1281 

Yankee  Point,  Schuylkill  River,  Pa 1,206;  u,1589 

Y. 

Yamhill  River,  Ore^ . ,  improvement  of 1, 667;  vi, 4347 

Yankee  Point,  St'huylkill  Hiver,  Pa,,  removal  of  wreck i,206;  ii,  IV^ 

Yankton,  S.  Dak.  (.N'«' Missouri  River) i,444;  iv.3859 

Yatinina  Bay,  Ore^.: 

Examination  of   i,649;  vi,4293 

Improvement  of 1,646;  vi,4291 

Yazoo  River,  Miss.: 

Improvement  above  month .' i,  407;  iv,  2519 

Improvement  of  mouth,  including  Vicksburg  Harbor i,  408;  iv,  2524 

Yellowstone  National  Park,  improvement  of 1, 716;  vin,  5403 

Yellowstone  River.  Mont,  and  N.  Dak. ,  improvement  of i,  4jO 

York  River,  Va.,  improvement  of l, 247;  n,  1721 

Youghiogheny  River,  Pa. ,  examination,  plan,  and  estimate  for  Improve- 
ment  : 1,486;  v,3283 

Yuba  River,  Cal.  (see  Sacramento  River  atul  California  Debris  Commis- 
sion)   1,628,696;  VI,  4227;  vui,  5007 
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